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INTRODUCTION 


Systematic  entomologists  almost  always  include  distributional  in- 
formation when  describing  insect  species  but  most  records  are  unaccom- 
panied by  comparative  zoogeographic  analysis,  thus  limiting  their  value 
as  contributions  to  knowledge.  Insect  zoogeography  is  still  in  its  in- 
fancy because  insufficient  factual  knowledge  has  been  assembled.  Many 
insects  remain  to  be  discovered  and  little  is  known  of  the  distribution 
of  the  majority  of  described  species.  Nevertheless,  it  is  useful  to  at- 
tempt a synthesis  of  what  is  known  to  establish  basic  foundations  for 
future  study.  Considerable  attention  has  been  given  to  building  these 
foundations  in  recent  years,  largely  because  of  increasing  emphasis  upon 
biological  control  agents  to  fight  insect  pests,  evaluation  of  pest  po- 
tentialities, and  a need  for  knowledge  of  insect  vectors  of  disease. 

Insect  distributional  study  has  important  applications  in  the 
fields  of  phylogeny,  systematics,  and  evolution.  It  is  also  a poten- 
tially useful  adjunct  to  substantiate,  modify,  or  reject  existing  zoo- 
geographic concepts  derived  principally  from  mammalian  and  avian  dis- 
tribution. Macro-  and  micro-ecological  relationships  may  be  revealed 
through  insect  distributional  study  and  these,  in  turn,  may  be  applied 
to  and  give  a better  understanding  of  overall  ecological  principles. 

Beetles  belonging  to  the  tribe  Chau  1 i ognath i n i of  the  family 
Chaul iognathidae  are  admirable  subjects  for  zoogeographic  study.  There 
are  comparatively  few  species,  their  distribution  is  discontinuous  world- 
wide, and  evidence  for  recent  speciation  derived  from  relatively  few 
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main  lines  may  be  seen.  Spatial  ranges  are  limited  by  physical  or  cli- 
mate barriers  and  habitats  are  fairly  restricted.  Chau  1 i ognath i n i are 
not  readily  transported  by  wind,  rafting,  or  commerce,  and  as  a group 
are  not  directly  associated  with  man. 

I propose  to  discuss  members  of  the  tribe  Chau  1 iognath i n i found 
in  North  and  Central  America — their  zoogeography,  biology,  and  syste- 
matics.  Geological  considerations  including  paleontology,  paleobotany, 
pa leoc 1 imato logy , and  pa  leogeography  all  aid  in  developing  a clearer 
understanding  of  modern  distributions.  Pa leomagnet i sm  study  is  a very 
new  field  of  scientific  endeavor  that  has  radically  altered  our  notions 
of  the  fixity  of  continental  land  masses.  Research  into  solids  mechanics 
has  revealed  a mechanism  for  continental  movement,  thus  answering  the 
most  serious  objection  to  the  continental  drift  theory.  The  consequences 
of  these  advances  in  knowledge  have  far-reaching  potential  effects  on 
zoogeographic  concepts. 

Biological  correlations  reinforcing  the  significance  of  existing 
distributions  will  be  incorporated  into  this  discussion.  Especially  im- 
portant to  an  understanding  of  both  the  zoogeography  and  the  systematics 
of  Chau  1 iognath i n i is  biological  information,  including  habitat  types, 
host  plants  and  animal  associates,  climatic  effects,  the  influence  of 
temperature  and  humidity  on  color  pattern  variability,  the  phenomenon  of 
mimicry,  distributional  barriers,  and  population  dynamics. 

Zoogeography  of  North  and  Central  American  Chau  1 i ognath i n i is 
better  understood  if  correlated  with  Neotropical  geography,  geology,  and 
ecology.  Ecological  boundaries  between  Central  America  and  South  America 
are  not  always  well  defined.  Barriers  influencing  species  exchange  may 
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be  far  removed  from  regional  boundaries.  Distribution  of  Chau  1 iognathin i 
elsewhere,  both  in  kind  and  in  quantity,  yields  important  clues  facili- 
tating interpretation  of  North  and  Central  American  distribution. 

A systematic  revision  of  North  and  Central  American  Chau  1 i ognath i n 
is  an  important  part  of  this  study.  Each  taxon  is  redescribed,  since 
original  descriptions  lacked  uniformity  of  style  and  most  were  either 
short  and  incomplete  or  their  length  obscured  important  points  of  species 
differentiation.  Color-pattern  variants  frequently  were  described  as 
full  species,  subspecies,  or  varieties.  Redescriptions  include  the  range 
of  minor  color-pattern  variations  in  the  formal  description  while  major 
color-pattern  variations  are  discussed  in  a separate  paragraph.  For  new 
species,  all  known  color  variation  is  discussed  in  the  diagnostic  sec- 
tion of  the  description,  so  that  type  specimens  can  be  fixed.  The 
aedeagus  is  an  especially  useful  diagnostic  character.  Each  aedeagus  is 
illustrated  in  an  alignment  that  emphasizes  critical  diagnostic  features. 

A key  to  North  and  Central  American  species  of  Chau  1 iognathi ni 
is  given  for  reference.  A phylogenetic  list  of  species  is  presented  but 
the  sequence  of  species  descriptions  is  arranged  without  regard  to  such 
affinities.  Instead,  species  groups  belonging  to  major  ecological  areas 
are  placed  together,  so  as  to  offer  an  integrated  presentation  of  the 
fauna . 

During  the  summer  of  1 962  I had  the  good  fortune,  while  collect- 
ing sand  flies  and  mammalian  fleas  in  connection  with  another  project, 
to  visit  much  of  Central  America  and  Mexico.  This  personal  experience 
in  the  region  contributed  greatly  to  a better  understanding  of  the  many 
factors  influencing  Chau  1 iognathi n i distribution.  Collections  were  made 
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during  the  trip,  and  data,  including  localities,  plant  and  animal  asso- 
ciates, dates,  and  other  useful  observations  were  taken  at  each  collec- 
tion site.  Since  the  trip  was  restricted  to  only  a part  of  the  year  and 
only  a rather  limited  number  of  localities  were  visited,  I have  relied 
heavily  upon  collections  of  the  United  States  National  Museum,  the 
California  Academy  of  Sciences,  the  University  of  Michigan  Museum  of 
Zoology,  the  American  Museum,  the  Harvard  Museum  of  Comparative  Zoology, 
and  the  Deutsches  Entomologi sches  Institut,  and  upon  information  from 
several  European  coleopterists,  to  supplement  my  own  collections  and 
data. 

Precise  locations  and  the  sex  of  each  specimen  examined  are  given 
if  the  taxon  is  uncommon  or  if  geographic  distribution  is  restricted. 

If  a species  is  widespread  and/or  abundant,  its  general  distributional 
range  is  stated,  together  with  the  total  number  of  specimens  examined 
without  regard  to  sex. 

This  discussion  of  the  zoogeography  and  systematics  of  the 
Chau  1 i ognathi ni  deals  with  relationships  among  the  forms  treated  here 
and  members  of  the  family  occurring  elsewhere,  apparent  evolutionary 
trends,  possible  routes  of  dispersal,  and  relationships  to  zoogeography 
in  general.  For  convenience  and  clarity,  the  discussion  is  divided  into 
two  sections — zoogeographic  and  systematic. 


SYSTEHATICS 


A Review  of  the  Literature 

The  tribe  Chau  1 iognathi n i was  named  by  LeConte  ( 1 86 1 ) to  distin- 
guish those  species  of  the  "subfamily  Te 1 ephor i dae , family  Lampyr idae," 
with  a long  spindle-shaped  post-labium  from  those  with  a small  quadrate 
post-labium  (Can tha r i n i ) . The  tribal  designation  was  subsequently  sup- 
ported by  Champion  (1914),  Leng  (1920),  Delkeskamp  (1939),  Blackwelder 
(1945),  Miskimen  (1961a),  and  Arnett  (1962). 

Chaul iognathini  are  one  of  two  tribes  of  the  family  Chaul  iog- 
nathidae  (Miskimen  1961a).  Some  dispute  still  exists  concerning  the 
validity  of  this  familial  rank.  Arnett  ( 1 962 ) , in  a section  reviewed 
by  Fender,  considers  the  family  name  synonymous  with  Cantharidae.  Sub- 
familial  rank  for  the  taxon  that  I consider  Chau  1 i ognath i dae  was  recog- 
nized by  Gorham  ( 1 88 1 ) who  referred  to  a subfamily  "Chau  1 iognathi n i ." 
Champion  (1914)  agreed  with  Gorham's  referral  and  defined  the  subfamily 
Chau  1 i ognat hi nae . Boving  and  Craighead  (1931)  corroborated  Gorham  and 
Champion's  ranking  in  their  studies  of  larvae.  Chau  1 i ognath i nae  larvae 
have  fused  galea  and  multiserrate  anterior  nasal  margins.  Arnett  (1962) 
also  adopted  the  subfamilial  designation. 

The  type  genus  of  the  tribe,  Chaul iognathus , was  described  by 
Hentz  (1830)  who  called  attention  to  a long,  protrusible,  brushlike 
structure  emanating  from  the  galae  of  the  maxillae.  The  tribe  at  this 
time  included  ten  species,  seven  placed  with  Telephorus,  two  with 
Cantha r i s , and  one  with  Ma 1 thi nus . The  first  species  of  the  genus 
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Chaul iognathus  was  described  from  North  America  by  Forster  (1771)  as 
Cantharis  americana.  This  name  was  used,  either  for  a separate  species 
or  in  various  relationships  with  the  species  now  called  Chau  1 iognathus 
margi natus  (F.,  1775)  and  pennsy Ivanicus  (DeGeer  1774),  by  Goeze  (1777), 
Gmelin  (1790),  and  Sch'onherr  (1808).  LeConte  ( 1 88 1 ) and  Delkeskamp 
(1939)  considered  amer i canus  to  be  synonymous  with  pennsy 1 van i cus  . This 
assignment  is  in  error  because  the  original  description  can  fit  only 
marg  i natus . The  name  amer i canus  thus  becomes  an  available  name  and  the 
senior  synonym  of  marg i natus . Since  marg i natus  is  a very  common  species 
throughout  eastern  United  States  and  is  well  known  everywhere  by  that 
name,  I will  refer  the  name  amer i canus  to  the  International  Commission 
on  Zoological  Nomenclature  with  the  suggestion  that  it  be  placed  on  the 
Official  Index  of  Rejected  Names.  C.  pennsy 1 van i cus , therefore,  will 
remain  the  type  species  of  the  genus  Chau  1 iognathus . 

A second  genus  of  the  Chau  1 i ognath i n i , Daiphron,  described  by 
Gorham  (1881)  is  characterized  by  generally  lycoid  facies  with  wide, 
flattened  serrate  antennal  joints  and,  in  some  species,  distally  widened 
elytra.  Blanchard  (1844)  erected  a third  genus,  Ps i lorhynchus , which  is 
similar  in  most  respects  to  Chau  1 i ognathus  but  has  a much  longer  head, 
the  frons  and  clypeus  being  especially  long.  The  type  species  of  the 
genus  Da i phron  is  lyc i forme  Gorham  (1881)  and  that  of  the  genus 
Ps i lorhynchus  is  b i fasc i atus  Blanchard  (1844). 

Literature  on  North  and  Central  American  Chau  1 iogna th i nae  is  not 
extensive.  Most  papers  include  only  species  descriptions  but,  in  a num- 
ber, previous  work  is  compiled  and  establishes  a firm  foundation  for 
study.  LeConte  (1851,  1 88 1 ) and  LeConte  and  Horn  (1883)  discussed 
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Chau  1 i ognath i n i of  United  States.  Leng  (1920)  and  Leng  and  Mutchler 
(1933)  listed  the  species  north  of  Mexico.  Mexican  and  Central  American 
species  were  first  systematically  treated  by  Gorham  ( 1 88 1 , 1885)  who  de- 
scribed many  new  species.  Champion  (191*0  made  one  of  the  most  important 
contributions  to  the  study  of  Chau  1 i ognat hi n i by  recognizing  the  utility 
of  the  aedeagus  as  a taxonomic  character.  He  eliminated  many  species 
based  on  color  variants  and  described  other  species  hot  previously  dis- 
criminated because  of  color  convergence.  Delkeskamp  (1939)  listed  spe- 
cies and  literature  of  world  Chau  1 iognathi n i , providing  an  invaluable 
starting  point  for  a literature  search.  A checklist  of  New  World  spe- 
cies south  of  United  States  was  compiled  by  Blackwelder  (1945). 

Color  Variation  and  Mimicry 

One  of  the  most  interesting  facets  of  Chau l iognathi n i systematics 
is  color  and  color  pattern  and  their  relationship  to  mimicry.  Ground 
coloration,  usually  yellowish  but  sometimes  orange  or  reddish,  does  not 
vary  appreciably  within  a species.  Black  or  brownish-black  color  and 
color  patterns  superimposed  upon  the  ground  color  vary  greatly  and  have 
been  a source  of  considerable  confusion  to  systematists  working  with 
Chau  1 iogna th i n i . Environmental  effects  upon  dark  colors  or  color  pat- 
terns probably  play  a significant  role  in  controlling  the  appearance  of 
a given  specimen. 

General  color  variability  of  body  sclerites  should  be  distin- 
guished from  color  pattern  variation  of  the  pronotum  and  elytra.  General 
sclerite  color  variability  generally  appears  to  be  less  restricted.  Com- 
plete progression  from  one  extreme  to  another,  from  light  to  dark,  can 


8 


often  be  observed  if  sufficient  specimens  are  assembled.  If  a series 
taken  from  a given  area  at  a given  time  is  studied,  certain  levels  of 
coloration  predominate  as  one  might  expect.  Variation  is  more  limited 
if  environmental  conditions  are  relatively  stable, and  vice  versa, sug- 
gesting environmental  correlation  with  the  relative  degree  of  general 
sclerite  pigmentation.  Supporting  evidence  for  this  conclusion  appears 
frequently  in  the  literature. 

In  a discussion  of  insect  cuticle,  Wigglesworth  (1957)  reviewed 
probable  causes  for  such  uniformly  graded  color  variation.  Tyrosine 
derivatives,  diffusing  outward  from  hypodermal  cells  during  cuticular 
formation,  unite  with  oxygen  on  the  surface  of  the  new  cuticle  in  the 
presence  of  phenolase  to  form  one  of  several  possible  qui nones.  These 
react  with  cuticular  proteins  to  form  darkened  sclerotized  areas.  Jones 
and  Sinclair  (1958)  suggest  that  some  tyrosine  combinations  produce  a 
black  color  while  others  intensify  the  amber  cuticular  color.  Progres- 
sive melanization  and  scl erot i zat ion  correlated  with  environment  is 
well  known  (Knight  1924,  Hamilton  1936,  Spieth  1938,  Hovanitz  1941, 
Miskimen  1958,  and  LaGace  1964).  Causes  have  not  been  demonstrated  ex- 
perimentally but  it  is  suspected  that  various  combinations  of  high  tem- 
perature and  low  humidity  may  reduce  available  quinones  by  vaporizing 
or  altering  either  the  tyrosine  derivatives,  the  phenolase  enzyme,  or 
possibly  the  quinone  itself,  thus  producing  lighter  forms.  Opposite  en- 
vironmental conditions  result  in  darker  insects.  Progressive  general 
body  sclerite  color  variation  is  frequently  found  in  species  of  Chauliog- 
nathini.  Examination  of  series  shows  that  this  type  of  variation  occurs 
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irrespective  of  locality.  Understanding  of  extent  and  mechanism  of  such 
possible  variation  is  essential  to  evaluation  of  species. 

In  contrast  to  the  situation  found  in  general  pigmentation  of 
body  sclerites  complete,  uninterrupted,  graded  series  are  not  often  ob- 
served in  the  elytral  and  pronotal  color  patterns  of  many  Chau  1 i ogna th i n i . 
Instead,  more  or  less  stepwise  pattern  changes  with  few  or  no  intermedi- 
ates occur,  suggesting  a genetic  "trigger"  permitting  greater  or  less 
expression  of  predetermined  patterns  contingent  upon  environmental  cir- 
cumstances at  a critical  period  or  periods  during  the  development  of  the 
insect.  The  most  critical  period  seemingly,  but  not  necessarily,  is  the 
time  of  adult  emergence.  An  environmental  component  may  also  be  detected 
in  long  series  but  does  not  alter  the  basic  stepwise  nature  of  the 
changes.  There  is  no  evidence  for  color  character  gradients  because  the 
same  color  pattern  changes  may  be  duplicated  at  different  points  of  the 
range  of  a species.  How  common  this  type  of  pattern  variation  is  in  the 
entire  tribe  is  not  known.  Species  clearly  affected  by  pattern  differ- 
ences include  pennsy 1 van i cus , marg i natus , basa  1 i s , scute  1 lar i s , distingu- 
£ndus,  discus,  t r i part i tus , and  n i groc i nctus . Sufficient  specimens  of 
others  were  not  available  to  make  an  analysis.  A given  species  may  be 
simultaneously  affected  by  both  graded  and  stepwise  color  variation. 

Both  graded  and  stepwise  variation  are  genetically  controlled  but  the 
latter  more  rigidly  so. 

Ground  color  and  color  patterns  of  Chau  1 i ognath i n i appear  to  be 
either  aposematic  or  associated  with  Mullerian  mimicry,  depending  upon 
environmental  pressures.  Members  of  the  Chau  1 iogna th i n i have  glands 
located  on  the  lateral  edges  of  most  abdominal  tergites.  When  disturbed, 
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a tiny  bubble  appears  from  each  gland,  expanding  to  about  twice  the  di- 
ameter of  the  gland  and  then  bursting.  A distinct  smell  similar  to  that 
of  vinegar  is  produced.  It  would  seem  that  this  is  a mechanism  of  at 
least  some  defensive  value.  Chau  1 iognathin i of  North  American  includ- 
ing the  Mexican  Plateau,  make  no  obvious  attempt  to  conceal  themselves 
except  during  hot  periods  of  the  day.  It  appears  to  me  that  many  of 
the  species  of  this  region  meet  the  qualities,  outlined  by  Linsley  etal, 
(1961)  and  Carpenter  and  Ford  (1933),  of  a model  for  a mimetic  species 
complex  or,  at  least,  are  Mullerian  mimics  of  various  local  species  of 
Lycidae.  The  lycid  beetles,  Lycus  leconte i Green  and  sangu i neus 
(Gorham)  strongly  resemble  several  southwestern  Chau  1 iognathin i , includ- 
ing profundus  , 1 econte i , b i 1 i neatus  , and  one  variant  of  discus.  The 
aposematic  coloration  of  all  these  species  supports  the  existence  of  a 
mimetic  complex.  Enormous  numbers  of  individuals  of  Chau  1 i ogna th i n i are 
often  found  on  desert  Compositae  yet  are  apparently  unmolested.  The  ac- 
tual model-and-mimic  is  debatable,  although  Lycidae  are  often  considered 
models  for  such  complexes.  The  present  lack  of  association,  in  many 
cases,  with  Lycidae  suggests  that  at  least  some  Chau  1 i ognath i n i may  be 
aposematic  insects  or  models  in  their  own  right  in  the  highlands  of 
western  United  States  and  the  Mexican  Plateau. 

In  Central  America,  some  Chau  1 iognath i n i appear  to  be  mimics 
rather  than  aposematic  models.  The  genus  Da i phron  very  closely  resembles 
certain  Lycus  sp.  even  to  expanded  elytral  tips  and  shortened  flattened 
serrate  antennae.  These  Lycus  sp.  are  apparently  also  mimicked  by  a 


cerambycid  of  the  genus  Tethl immena  and  a lampyrid  of  the  genus  Phot i nus , 


] 1 

forming  a typical  mimetic  species  complex.  It  would  seem  that  here 
Dai phron  sp.  are  Mullerian  mimics. 

Chau  1 i ognathus  proteus.  a widespread  Central  American  species, 
also  resembles  Lycus  sp.  but  seems  less  dependent  upon  a mimetic  rela- 
tionship than  Dai phron  sp.  This  species  lacks  expanded  elytral  bases  but 
appears  to  mimic  several  Lycus  sp.;  elytral  color  pattern  varition  simi- 
lar to  at  least  three  Lycus  species  are  known.  Such  variation  would  rein- 
force the  mimetic  complex  permitting  the  substantial  numbers  of  proteus 
in  the  area.  On  the  other  hand,  species  such  as  Chau  1 i ognathus  heros . 
dimidiatus,  and  ci ngul i ventri s are  large  and  conspicuous,  with  no  known 
phenotypic  relationship  to  other  species.  These  appear  to  be  aposemati- 
cal ly  colored  insects.  Very  light  colored  rain-forest  species  also  do 
not  seem  to  mimic  other  species.  White  or  light  coloration  is  considered 
aposematic  (Kettlewell  1965).  The  phenomenon  of  mimicry  in  Chaul iognathi ni 
is  an  area  of  interesting  possibilities  for  study,  but  until  more  informa- 
tion is  available  only  these  general  statements  can  be  made. 

T axonomv 

The  Chaul i ognathi ni  are  one  of  two  tribes  in  the  family  Chauliog- 
nathidae.  Characteristics  defining  the  tribes  and  distinguishing  the 
family  from  other  cantharoid  beetles  were  given  by  Miskimen  ( 1 96 1 a) . New 
World  Chaul iognathini  include  those  species  with  an  elongate  post-labium; 
a protrusible  labral  lip;  two  long,  coarse,  curved  bristles  extending 
forward  from  the  clypeus;  confluent  gular  sutures;  galeae  with  long,  ever- 
sible,  brushlike  structures;  simple  tarsal  claws;  the  first  seven  abdominal 
tergites  with  round  lateral  secretory  glands;  and  a strongly  concave  modi- 
fied terminal  sternite  concealing  an  asymmetric  aedeagus  with  variable 
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ornamentation  of  the  penis  and  parameres.  Three  genera  are  recognized; 
Chau  1 i ognathus . Dai phron.  and  Ps i 1 orhvnchus . 

Members  of  the  genus  Chaul iognathus  have  all  of  the  tribal  char- 
acteristics listed.  The  genus  Dai phron  is  characterized  by  flattened, 
widened  antennal  joints  and  elytra  widened  distal ly,  and  a head  that  is 
rather  short  and  lyciform  in  some  species,  but  is  otherwise  similar  to 
Chaul iognathus.  There  is  some  question  in  my  mind  regarding  validity  of 
the  genus  Dai phron.  The  importance  of  lyciform  mimicry  to  survival  of 
some  species  of  Chau  1 i ognathi ni , especially  those  of  the  rain-forest,  is 
still  incompletely  known.  The  extent  of  mimetic  adaptation  among  apparent 
mimics  varies  considerably.  Some  or  all  antennal  joints  may  be  flattened, 
elytra  may  be  expanded  apical ly  or  at  the  mid-section,  color  patterns  may 
resemble  those  of  certain  Lycidae,  or  the  head  may  be  foreshortened,  re- 
sulting in  an  extremely  lycoidlike  appearance.  Some  species  of  Chaul iog- 
nathus  also  show  morphologi cal  adaptations  suggesting  mimetic  relation- 
ships. C . proteus  females  are  more  or  less  lyciform.  C,  corvinus  fe- 
males resemble  certain  Central  American  members  of  the  lampyrid  genus 
Photi nus . 

Several  large  Central  American  species,  including  heros.  faustus. 
and  the  new  species  champ i on i . heretofore  placed  with  Chau  1 i ognathus . ap- 
pear to  meet  morphological  requirements  for  inclusion  in  Blanchard's 
genus  Psi lorhynchus.  The  length  of  the  head  before  the  antennal  sclerites 
compared  to  the  distance  between  antennal  sclerites  among  these  taxa  is 
at  least  one  third  greater  than  in  other  North  or  Central  American 
Chaul iognathini . However,  until  additional  studies  are  made  of  the  few 
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South  American  species  of  Ps i lorhynchus . it  seems  desirable  to  retain 
these  forms  in  Chau  1 ? ognathus . 

The  aedeagus  is  the  most  important  single  morphological  feature 
used  in  final  determination  of  Chau  1 i ognathi ni  males.  Tuxen  (1956) 
discusses  the  aedeagal  morphology  of  beetles,  pointing  out  that  all  de- 
grees of  transition  may  occur  between  his  four  principal  types.  Chauliog- 
nathini  aedeagi  have  some  features  in  common  with  three  of  these  four 
types  but  are  fundamentally  annulate.  Aedeagi  are  asymmetrical;  the 
basal  piece  forms  a partial  or  nearly  complete  tube  enclosing  the  base 
of  the  penis  dorsal ly  and  restricting  its  movement;  ventral ly  the  penis 
is  much  shorter  and  is  attached  to  the  basal  piece  by  a connecting  mem- 
brane; the  penis  may  be  a simple,  almost  straight,  open  tube  or  may  be 
bent  with  a sclerotized  flap  that  partially  occludes  the  genital  orifice; 
an  internal  sac  is  everted  through  this  opening  during  copulation;  para- 
meres  are  either  fused  solidly  to  the  basal  piece  or  have  a membranous 
connection  permitting  consi derabl e movement . Surprisingly,  Chauliog- 
nathini  females  have  no  special  "lock  and  key"  genital  relationship  with 
males.  The  female  genitalia  are  simple,  consisting  of  an  unmodified 
bursa  copulatrix  for  reception  of  the  internal  sac  and  paired,  symmetri- 
cal, sensorial  styli  laterad  to  the  vulva.  Color  patterns  rather  than 
genital ic  structure  are  probably  the  most  important  factor  in  identifica- 
tion of  Chaul iognathi ni  females. 

No  other  morphological  characteristics,  taken  alone,  appear  to 
insure  correct  species  determination.  Various  characteristics  must  gen- 
erally be  studied  in  relationship  to  one  another.  Relative  eye  size  may 
be  important;  some  species  have  large,  protuberant  compound  eyes.  Relative 
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lengths  of  the  second,  third,  and  fourth  antennal  joints  sometimes  are 
useful  for  separating  species.  I have  consistently  calculated  antennal 
segment  proporti ons,  us i ng  measurements  taken  from  a lateral  view  of  the 
antennae  because  the  second  segment  is  shorter  mesial ly.  Only  sclerotized 
parts  of  a joint  were  measured.  Flattened  antennal  joints  may  be  diag- 
nostic. Judgments  based  on  pronotal  shape  must  be  used  with  caution  be- 
cause of  variability,  but  pronota  may  be  divided  into  several  broad 
groups  longi tudi nal , quadrate,  or  transverse.  Five  groups  of  elytral 
conformation  are  apparent--s i des  parallel,  widened  at  the  mid-section, 
subulate,  lanciform,  or  short.  Caution  must  be  exercized  here  also  be- 
cause of  some  variability,  particularly  between  parallel  and  lanciform 
types.  Gross  size  and  the  collection  locality  are  often  useful  when 
identifying  species. 

External  morphological  characteristics  including  color  and  color 
patterns  are  generally  adequate  for  species  identification  of  most  speci- 
mens of  Chaul i ognathi ni , but  color  variation,  variable  pronotal  shape, 
and  similar  morphology  among  related  species  may  make  identification  of 
some  specimens  difficult.  Females  may  be  impossible  to  identify  unless 
collected  in  a series  accompanied  by  males.  Males  can  almost  always  be 
identified  by  comparison  of  aedeagal  structure. 

A Phylogeny  and  Discussion  of  Evolutionary  Trends 
Among  the  North  and  Central  American 
Chaul iognathi ni 

Phylogenetic  speculation  based  upon  external  morphology  of  North 
and  Central  American  Chaul iognathi ni  appears  to  be  hazardous  because  of 
species  radiation,  convergent  evolution,  and  mimetic  adaptations.  I 
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believe  that  study  of  the  aedeagus,  a relatively  stable  structure,  pro- 
vides a greater  opportunity  for  arrival  at  sound  phylogenetic  conclusions. 
There  is  no  perfectly  graded  pattern  of  increasing  complexity  of  Chauliog- 
nathini  aedeagi  but  distinct  lines  of  evolution  based  on  aedeagal  struc- 
ture are  apparent.  Tuxen's  (1956)  discussion  of  coleopteran  genitalia 
furnishes  important  clues  concerning  possible  primitive  and  advanced 
structural  characteristics.  Present  distribution  of  species  and  proba- 
ble paleodistri bution  aid  in  an  analysis  of  phylogeny. 

I believe  that  the  primitive  Chaul iognathi ni  aedeagus  can  be  char- 
acterized by:  (l)  basal  piece  not  in  apposition,  (2)  penis  slender,  rela- 
tively straight,  and  without  a flap  partially  or  entirely  covering  the 
genital  orifice,  and  (3)  parameres  of  the  same  size  and  probably  bilat- 
erally symmetrical  or  nearly  so.  Various  elements  of  the  primitive  form 
are  retained  in  extant  species;  some  forms  are  very  close  to  the  ancestral 
type,  others  have  diverged  considerably. 

Evolution  of  the  group  seems  to  have  proceeded  in  several  definite 
directions.  The  basal  piece  is  closely  approximated  in  many  species  and 
in  two  forms  is  nearly  coalesced  forming  an  almost  complete  tube  around 
the  base  of  the  penis.  Rain  forest  species  usually  have  a primitive-type 
basal  piece*  most  species  elsewhere  are  characterized  by  the  approximate 
condition.  Surprisingly,  the  two  known  species  with  a nearly  coalesced 
basal  piece  are  rain  forest  forms.  Many  species  of  Chaul iognathi ni  have 
stout  penises.  The  penis  of  Mexican-Central  American  transition  zone 
species  has  some  curvature  and  that  of  northern  Mexico  and  southwestern 
United  States  species  are  markedly  curved.  Very  few  species  do  not  have 
a flap  over  the  genital  orifice.  The  left  paramere  is  reduced  greatly  in 
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most  modern  Chaul iognathini . Species  retaining  the  basic  ancestral  para- 
mere  type  are  inhabitants  of  the  humid  rai n»forested  regions.  C, 
di mi di atus  is  the  only  such  species  found  outside  of  Central  America. 
Ornamentation  of  the  parameric  tips  and  the  apex  of  the  penis  varies 
greatly.  Patterns  of  ornamentation  are  similar  in  some  groups  but  gen- 
erally appear  to  have  evolved  independently. 

An  important  assumption  to  my  phylogenetic  hypothesis  is  that 
the  Central  American  rain  forest  is  representative  of  the  ancestral  habi- 
tat. Taxa  most  closely  identified  with  the  hypothetical  ancestral  type 
are  found  there.  Conversely,  the  most  divergent  members  of  the  tribe  are 
found  in  the  Mexican  hi ghl ands-Colorado  Plateau-Great  Basin  region  which 
had  a similar  ecological  environment  until  late  Miocene  or  early 
pi i ocene. 

Three  distinct  lines  have  evolved  from  hypothetical  ancestral 
Chaul iognathi ni ; these  I am  designating  the  heros-margi natus  species 
group,  the  ni groci net us -togatus  group,  and  the  evani dus-sticticus  group. 
All  groups  are  discussed  without  regard  to  genera?  two  species  of  the 
genus  Dai phron  are  found  in  each  of  the  first  two  groups.  The  systematic 
reality  of  that  genus  has  been  discussed  under  Taxonomy. 

The  Heros-margi natus  Species  Group 

1 believe  that  the  heros -margi natus  group  of  species  is  most 
closely  related  to  the  hypothetical  ancestral  form.  All  members  of  this 
group  have  in  common  an  aedeagus  with  the  basal  piece  widely  separated 
dorsal ly,  permi tti ng  fairly  unrestricted  movement  of  the  penis. 
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Two  subgroups  may  be  segregated;  the  first, or  heros  species  com- 
plex, is  composed  of  generally  large  species  with  both  parameres  of  almost 
equal  size, and  the  second, or  rnargi  natus  species  complex, i ncludes  smaller 
species  with  the  left  paramere  considerably  smaller  than  the  right.  Each 
species  complex  has  one  representative  that  appears  to  be  very  close  to 
the  ancestral  form,  champi oni  in  the  first  group  and  submarg i natus  in  the 
second.  Each  of  these  species  has  parameres  of  nearly  equal  size  and  a 
penis  that  is  only  slightly  curved  and  lacks  a flap  over  the  genital 
ori  f i ce. 

Species  of  the  heros  complex  seem  to  most  closely  resemble  an- 
cestral forms.  Four  species,  heros . f austus . d i mi d i atus . and  ater  all 
are  very  much  alike  and  have  in  common  penises  with  the  distal  part  fairly 
stout  and  long  spurred  left  parameric  tips.  termi nal i s is  closely  re- 
lated but  smaller.  Daiphron  lineatum  is  apparently  a lycid  mimic  yet  is 
clearly  related  to  the  heros  species  complex.  Its  aedeagal  structure 
comes  close  to  that  of  termi nal i s . C , champi oni  has  the  same  long  spurred 
left  parameric  tips  but  has  a very  slender  penis.  Species  of  the  heros 
complex  do  not  have  a we 1 1 -developed  flap  on  the  penis. 

The  marg i natus  species  complex  has  a variety  of  members, all  of 
which,  except  submargi natus.  are  characterized  by  a curved  penis  with  a 
wel 1 -developed  flap  covering  the  genital  orifice  and  by  left  parameres  of 
reduced  size  that  lack  the  prominent  spurs  of  the  heros  complex.  The 
penis  is  usually  stout  but  two  species,  hi st r i o and  exsangui s . are  excep- 
tions. C_;_  exsangu i s is  close  to  hi stri o and  may  be  a large-eyed  deriva- 
tive of  that  species.  C.  corvinus  and  D.  crassicorne  have  almost  indis- 


tinguishable aedeagi.  Both  apparently  are  Mullerian  mimics  of  lycid  or 
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lampyrid  beetles,  the  characteristic  being  highly  developed  in  crass i corne. 

submarg i natus  may  be  related  to  the  marg i natus  group  but  if  this  is 
true  the  affinity  seems  to  be  remote.  Parameric  ornamentation  on  sub- 
margi natus  is  well  developed  and  the  penis  consists  of  an  almost  straight 
tube  wi thout  a flap. 

The  Ni groci nctus-togatus  Species  Group 

T^s  D * q roc i nctus-togatus  species  group  includes  some  of  the  most 
abundant  and  widespread  modern  Chaul iognathi ni . Aedeagi  with  the  basal 
piece  nearly  apposed  dorsally  link  a large  number  of  variable  species. 

The  penis  is  curved  and  has  a we  1 1 -developed  flap.  A dorsal,  elevated, 
more  or  less  fusiform,  brace-like  structure  is  located  near  the  base  of 
the  penis.  The  left  paramere  is  reduced  throughout  the  group.  Ornamen- 
tation of  the  apex  of  the  penis  and  the  right  paramere  is  extremely  vari- 
able and  may  be  quite  elaborate. 

The  n i q roc i net us -togatus  species  group  can  be  subdivided  into 
the  m g roc i nctus  and  togatus  species  complexes.  The  ni groci nctus  species 
complex  includes  the  majority  of  Chau  1 i ognathi ni  with  approximated  basal 
pieces.  The  penis  is  curved  gently  and  the  right  paramere  is  rounded  and 
slender  in  most  species.  The  ni groci nctus  species  complex  can  be  further 
subdivided  to  emphasize  those  species  with  a long  simple  right  paramere 
and  those  with  relatively  shortened  right  parameres  that  are  often  vari- 
ously modified  and  ornamented.  The  penis  is  usually  shorter  in  the  lat- 
ter group  of  species,  which  I believe  to  be  more  advanced  than  the  first 
group.  Almost  all  of  the  species  with  modified  short  right  parameres  in- 
habit the  Mexican-Central  American  transition  zone.  Variable  habitat  and 
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environmental  circumstances  appear  to  encourage  species  radiation  and 
diversification  in  this  area. 

Continuous  distribution  and  many  structural  features  in  common 
between  basal i s . scutel laris,  and  vest i tus  attest  to  their  close  rela- 
tionship. The  l i p of  the  penis  of  these  species  is  the  most  extensively 
developed  among  members  of  the  ni groci nctus  species  complex  with  long 
right  parameres.  C.  nigrocinctus  and  mi sel 1 us  are  similar  enough  to  be 
confusing  but  ecology  and  distributional  range  separate  the  species.  D. 
personatum  is  a lycid  mimic  but  aedeagal  conformation  clearly  and  closely 
relates  the  species  to  ni groci nctus  and  mi sel 1 us ♦ 

Species  of  the  ni g roc i nctus  complex  with  relatively  short  right 
parameres  have  highly  variable  aedeagi . Progressively  complex  relation- 
ships cannot  be  seen.  Most  species  appear  to  have  diverged  from  an  an- 
cestor that  may  have  been  close  to  the  antecedent  of  the  long  right  para- 
mere  group.  C , pal  1 i dus  and  ci ngul i ventri s seem  to  be  recently  derived 
species,  perhaps  a consequence  of  the  Cordillera  de  Talamanca  uplift  in 
Costa  Rica.  It  is  in  this  region  that  the  species  now  meet  but  apparently 
do  not  hybridize.  The  species  are  almost  identical  but  small  aedeagal 
differences  and  a minor  color  variation  always  provide  a means  of  identi- 
fication. C_j_  d i spar  and  aterri  mus  are  unlike  from  an  external  morphologi- 
cal standpoint  but  aedeagi  are  very  similar.  Both  are  members  of  the 
transition  zone  group  of  southern  Mexico  and  northern  Central  America. 

C.  sulphureus.  although  allied  to  the  short  right  paramere  group,  is  dis- 
tributed far  south  of  the  majority  of  species  of  ni groci nctus  complex. 

The  toqatus  species  complex  is  one  of  the  most  divergent  sections 
of  the  basic  nigroci nctus-togatus  species  group.  1 believe  that  it  is 
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also  one  of  the  most  recently  evolved,  probably  coincident  with  the  up- 
lift and  progressive  climate  change  of  the  Mexican  PI ateau-Colorado 
Plateau-Great  Basin  area.  All  species  have  short  wide  right  parameres 
and  a prominent  dorsal  brace  near  the  base  of  the  sharply  bent  penis.  C. 
fasci at us  has  the  longest  and  narrowest  right  paramere  and  may  be  close 
to  a common  ancestor  of  the  ni groci nctus-togatus  group.  C^_  bi 1 ineatus 
an<^  .Leconte j have  almost  identical  aedeagi  and  external  morphology  al- 
though their  ground  color  is  dissimilar.  Spatial  distribution  and  host 
plant  preference  separate  the  species.  C_j_  d i scus  can  also  be  placed  near 
these  two  species.  The  aedeagus  of  sodal i s resembles  that  of  the 
■kL.lj.neat  us -1  econtei  -discus  group  but  its  distribution  is  far  south  of 
these  species.  C..  soda  1 i s has  expanded  intermediate  antennal  segments 
approaching  those  of  species  mimicing  lycids. 

C_j_  tri  parti  tus  and  lyci  forme  are  characterized  by  a basal  piece 
very  closely  apposed  dorsal ly  forming  an  almost  complete  tube  around  the 
base  of  the  penis.  Relationships  of  these  taxa  with  other  Chau  1 i ognathi ni 
is  problematical.  It  seems  to  me  that  formation  of  a basal  piece  tube 
may  simply  be  progression  from  the  ni groci nctus-togatus  aedeagal  type  or 
that  the  species  may  be  a very  old  group  stemming  directly  from  the  hypo- 
thetical ancestral  type.  External  morphology  gives  no  clue.  C.  tripartitus 
resembles  certain  transition  zone  or  Central  American  species  such  as 
kg/os , togatus,  or  nigroci  nctus  and  D_j_  lyci  forme  is  a lycid  mimic.  For 
lack  of  better  information  I am  placing  the  species  in  an  evolutionary 
line  close  to  the  hypothetical  ancestral  form  but  with  the  ni groci nctus- 
togatus  group. 
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The  Evani dus-sticticus  Species  Group 

At  first  glance  the  we 1 1 -developed  dorsal  brace  near  the  base  of 
the  penis  would  seem  to  relate  species  of  this  group  to  the  togatus  spe- 
cies complex.  I believe  that  this  group  is  intermediate  between  the  two 
major  divisions  of  Chaul iognathi ni . The  basal  piece  is  not  so  widely 
separated  as  in  the  heros-margi natus  species  group  nor  as  closely  apposed 
as  in  the  ni groci nctus-togatus  group.  The  aedeagal  tube  is  straight  and 
the  parameres  are  of  approximately  equal  size.  The  dorsal  brace  of  the 
penis  is  much  more  prominent  and  differently  formed  than  the  braces  of 
the  ni groci nctus-togatus  species  group.  Both  evani dus  and  sticti cus  have 
highly  developed  parameric  ornamentation,  it  seems  possible  that  these 
species  may  represent  a 1 i ne  of  evolution  of  equal  rank  to  that  of  the 
two  main  Chaul iognathi ni  divisions.  C,  Sagittarius  is  provisionally  in- 
cluded in  the  evani dus-sticticus  group  until  the  male  of  the  species  is 
found.  All  three  species  are  rain-forest  inhabitants  and  their  external 
morphology  is  basically  similar. 

A phylogenetic  tree  illustrating  relationships  between  the  species 
of  North  and  Central  American  Chaul iognathi ni  is  presented  in  Fig.  1. 


Phylogenetic  Tree 
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KEY  TO  THE  GENERA  ANO  SPECIES  OF  CHAUL I OGNATHI Nl 
OF  NORTH  AND  CENTRAL  AMERICA 

Synops i s of  Genera 


A.  Head  short,  ratio  of  distance  from  antennal  sclerites 
to  clypeal  edge  less  than  2 times  greater  than  the 
distance  between  antennal  sclerites;  Central  and 

North  American  species 3 

Head  very  elongate,  ratio  of  distance  from  antennal 

sclerites  to  clypeal  edge  at  least  2.3  times  greater 

than  the  distance  between  antennal  sclerites;  South 

American  species Psi  lorhvnchus 


B. 


Elytra  parallel  or  widened  slightly  at  the  mid- 
section; antennae  filiform,  some  segments  may 
be  wi dened 

Elytra  strongly  widened  distal ly;  antennal  seg- 
ments serrate 


Chau  1 i ognathus 
Dai phron 


Key  to  the  Species  of  Daiphron 


1.  Antennae  strongly  serrate,  short,  scarcely  reaching 

as  far  posterior  as  the  elytral  bases 2 

Antennae  widened  or  subserrate,  elongate,  at  least 

half  the  length  of  the  body 3 

2(1).  Species  large,  over  15  mm  long  in  both  sexes lineatum 

Species  small,  no  more  than  11  mm  long  in  either  sex. . . .crass i corne 


Species  large,  over  16  mm  long  in  both  sexes;  an- 
terior pronotal  angles  rounded,  pronotal  disc  with 
a narrow  longitudinal  vitta  or  immaculate;  elytra 

without  costae 

Species  smaller,  less  than  15  mm  long  in  either  sex; 
pronotum  with  arcuate  lateral  edges  and  an  H- 
shaped  figure  on  the  disc;  elytra  tricostate 


lyci forme 


personatum 


Key  to  the  Species  of  Chaul iognathus 

1.  Third  antennal  segment  more  than  4.6  times  as  long 
as  second 

Third  antennal  segment  less  than  4.5  times  as  long 
as  second 
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2(1).  Elytra  subulate;  pronotum  widened  anterior  to 

mi  d -sect  ion f 1 avomargi  natus 

Elytra  parallel;  lateral  edges  of  pronotum  parallel 3 

3(2).  Pronotum  longer  than  wide;  fifth  abdominal  seg- 
ment with  lateral  tergal  black  spots  or  the 

entire  segment  black ci  ngul  i ventri  s 

Pronotum  quadrate;  fifth  abdominal  segment 

immaculate pal  1 i dus 


4(1).  Third  antennal  joint  2.4  times  or  less  as  long  as 

the  second 

Third  antennal  joint  2.5  times  or  more  as  long  as 

the  second 1 7 

5(4).  Antennal  segments  4-8  flattened  and  serrated 6 

Antennal  segments  filiform 8 


6(5).  Third  antennal  segment  less  than  1.5  times  as  long 

as  second i sthmi  anens  i s 

Third  antennal  segment  more  than  2.0  times  as  long 

as  second 7 


7(6).  Large  species,  12-14  mm  long;  head  with  a Y-shaped  vitta 
extending  posteriad  and  contiguous  with  a narrow  longi- 
tudinal pronotal  vitta  reaching  the  anterior  and 
posterior  pronotal  margin proteus 

Small  species,  8-10  mm  long;  dimorphic,  males  black 
behind  the  antennal  sclerites  with  a wide  pronotal 
vitta  almost  reaching  the  lateral  edges,  females 
lampyriform,  head  with  a Y-shaped  vitta  and  pronotum 


with  a narrow  longitudinal  fusiform  vitta  that  does 

not  reach  the  pronotal  edges corvi  nus 


8(5).  Pronotum  transverse,  at  least  one-fifth  wider  than 

long 9 

Pronotum  quadrate  or  longer  than  wide,  less  than  one- 

tenth  wider  than  long 11 

9(8).  Spec  i es  large,  over  15  mm  long;  pronotum  shiny  black; 

elytra  transversely  and  variably  banded tri  parti  tus 

Species  small,  8-13  mm  long 10 

10(9).  Head  very  large,  as  wide  as  the  elytral  bases;  a 

large  M-shaped  figure  marks  the  pronotum pardai  i nus 


Head  small,  no  wider  than  the  pronotum;  pronotum 

with  a highly  irregular  spotted  pattern hi eroql yphi cus 
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11(8).  Third  antennal  joint  1.3  times  or  less  as  long  as 

the  second  joint;  pronotum  bivittate;  elytra  with 

dark  hume ral  and  sutural  margins................... .submargi natus 

Third  antennal  joint  1.9  times  or  more  as  long 

as  the  second io 


12(11).  Species  of  northern  Mexico  or  United  States 13 

Species  south  of  the  Isthmus  of  Tehauntepec 14 

13(12).  Pronotum  shining;  elytra  with  triangulate  basal 

markings... basal  is 

Pronotum  semiopaque;  elytra  with  oblong  apical 
markings  or  a discal  stripe marg  i natus 


14(12).  Eyes  prominent,  distance  across  head  at  the  eyes 
at  least  twice  as  great  as  the  distance  between 
the  eyes 


Eyes  smaller,  distance  across  head  at  the  eyes  less 
than  twice  as  great  as  the  distance  between  the 
eyes 


15(14). 


Species  pale,  immaculate;  lateral  edges  of  pronotum 

orbicul  ate 

Species  with  occipital  maculae;  pronotum  bivittate, 
lateral  edges  widened  anterior  to  the  mid-section; 
elytra  with  a central  brownish  stripe  extending 
distad  from  the  bases 


evani dus 


exsangui s 


16(14).  Pronotum  yellowish-brown  with  a sagittate  marking; 

elytra  yellowish-brown;  males  not  known 


■sagi ttari us 


Pronotum  yellowish-red,  immaculate;  elytra  brownish- 
black,  sometimes  with  yellowish  sutural  margins... 

17(4).  Third  antennal  joint  2.5  to  3.3  times  as  long  as 

the  second 

Third  antennal  joint  3.6  to  4.2  times  as  long  as 
the  second 

18(17).  Pronotum  longitudinal  or  quadrate 

Pronotum  transverse,  at  least  one-fifth  longer  than 
w?  de 

19(18).  Elytra  with  apical  third  dark 

Elytra  without  apical  maculae 

20(19).  Species  large,  males  13-15  mm  long,  females  15-17 
mm  long;  pronotum  yellowish-red,  narrowed  and 
broadly  rounded  anteriorly 


exi quus 


18 

30 

19 
24 

20 
21 


champi oni 
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Species  smaller,  males  11-12  mm  long,  females  12-14 
mm  long;  pronotum  brownish-black,  posterior  and 
lateral  margins  irregularly  yellowish,  anterior 
angles  rounded terminalis 

21(19).  Species  dark;  elytra  brownish  to  brownish-black 
or  black,  either  entirely  dark  or  with  a yel- 
lowish humeral  streak  reaching  halfway  to  the 

apices 22 

Species  lighter;  elytra  yellowish  or  brownish- 
black  with  humeral  and  sutural  margins 

yel  lowi sh 

22(21).  Pronotum  narrowed  anteriorly,  without  discal 
callosities,  immaculate  or  with  two  or 

three  spots  arranged  transversely .aterrimus 
Pronotum  widened  anterior  to  the  mid-section, 
bicallose  with  a median  impressed  groove, 
reddish  in  females,  brownish-black  in  males 

with  yellowish  margins j spar 

23(21).  Pronotum  with  an  r-shaped  or  squarish  lateral 

figure;  head  with  a small  yellowish  occipital 
maculation;  species  of  Isthmian  Central 

Ameri  ca stictlcus 

Pronotum  immaculate  or  with  a central  variable 
horseshoe-shaped  figure;  head  brownish-black 
behind  the  eyes;  species  of  the  northern 

Central  American  highlands histrio 

24(18).  Species  large,  males  at  least  14-20  mm,  females 

15-23  mm;  species  of  Central  America 25 

Species  smaller,  males  no  more  than  11-14  mm, 
females  11—15  mm;  species  of  northern  Mexico 

or  Uni  ted  States 27 

25(24).  Pronotum  yellowish,  maculate;  elytra  maculate 26 

Pronotum  rosaceous,  immaculate;  elytra  entirely 
yel  lowish f austus 

26(25).  Pronotum  with  a central  black  spot;  distal  half 

of  elytra  black heros 

Pronotum  with  a large  black,  irregularly 
pentagonal -shaped  figure;  elytra  with  basal 

and  distal  maculae  or  almost  entirely  black di st i nguendus 

27(24).  Elytra  with  dark  triangulate  basal  markings 28 

Elytra  without  triangulate  basal  markings 29 
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28(27).  Triangulate  basal  elytra  markings  not  united 
with  a post-median  transverse  fascia;  head 

and  pronotum  shining  or  nearly  shining fasci atus 

Triangulate  basal  elytra  markings  united  along 
the  sutural  edge  with  a post-median  marking 
forming  a hastate  figure;  head  and  pronotum 

semi  opaque scutel  laris 


29(27).  Head  and  pronotum  nearly  shining;  pronotum 
distinctly  orbiculate;  species  known  only 
from  Sahuaro  desert  area  of  Mexico  and 

Arizona vittatus 

Head  and  pronotum  semi  opaque,  pronotum  with 

rounded  anterior  and  posterior  angles;  species 

common  eas t of  t he  G reat  P 1 a 1 ns .pennsyl van i cus 


30(17).  Pronotum  quadrate  or  longer  than  wide,  less  than 

one-tenth  wider  than  long 31 

Pronotum  transverse,  at  least  one-fifth  wider  than 

1 ong 

31(30).  Body  sulphur-yellow,  almost  immaculate;  third  an- 
tennal joint  4.2  times  as  long  as  the  second s u 1 phu reus 

Body  with  brownish-black  maculae  on  head  and 
tergites,  legs  distal  to  the  femoral  apices, 
or  entirely,  brownish-black;  third  antennal 
joint  no  more  than  3-7  times  as  long  as  the 

second 22 

32(31).  Head  black  posterior  to  the  eyes misellus 

Head  with  a U-shaped  brownish-black  figure 

posterior  to  the  eyes  varying  to  immaculate discus 


33(30).  Spec  i es  entirely  black  dorsal  ly 3^ 

Species  not  entirely  black  dorsal  ly 35 

34(33).  Spec  i es  large,  17-21  mm;  pronotum  devoid  of 

vestiture ater 

Species  smaller,  10-14  mm;  pronotum  with  long  fine 

^a‘  rs vest!  tus 


35(33).  Head  entirely  black  posterior  to  the  eyes 36 

Head  posterior  to  the  eyes  not  entirely  black 39 

36(35).  Lateral  edges  of  pronotum  broadly  rounded,  disc 

almost  always  maculate 37 

Lateral  edges  of  pronotum  parallel,  anterior 

pronotal  angles  rounded,  disc  immaculate dimidiatus 


28 


37(36).  Terminal  two  abdominal  sternites  yellowish,  remaining 
sternites  usually  immaculate;  elytra  with  very  nar- 
row transverse  basal  markings 

Terminal  two  abdominal  sternites  black;  elytra  with 


a transverse  basal  fascia ni groc? nctus 


apical  third  dark;  species  of  the  northern 

Mexican  Plateau profundus 

Species  reddish-yellow;  elytra  widened  somewhat 
at  the  mid-section,  immaculate  or  with  a 
black  post-median  fascia;  species  of  the 

southern  Mexican  Plateau  and  its  slopes togatus 


39(35).  Ground  color  yellowish;  head  variably  maculate 40 

Ground  color  distinctly  reddish;  head  with  a 

black  spot  behind  the  eyes  only 1 econtei 


^+0(39)  Pronotum  bivittate  or  sometimes  immaculate  or 
with  an  H-shaped  figure;  larger  species. 


males  14-16  mm.  long,  females  15-18  mm; 

species  of  the  northern  Mexican  Plateau .bi  1 i neatus 

Pronotum  with  2-8  discal  maculae  forming  a 
regular  pattern;  smaller  species,  males 
11-14  mm,  females  12-16  mm;  species  of  the 

southwestern  slopes  of  the  Mexican  Plateau forreri 


Descriptions  of  the  species  of  Chau  1 i ognathi ni  of  North  and  Central 
America  are  arranged  according  to  faunal  provinces  based  on  general  ecology 
and  species  affinities.  The  faunal  provinces  are  defined  in  the  map  in 
Fig.  2. 

Drawings  of  aedeagi,  Figs.  3 through  47,  usually  depict  either  the 
dorsal  or  dorso-1 ateral  aspect.  Because  of  the  natural  orientation  of 
the  aedeagus  within  the  body  of  the  insect,  right  and  left  sides  are  re- 
versed, i.e.,  the  right  side  of  the  drawing  is  actually  the  left  side  of 


the  insect. 


Fig.  2.  Faunal  Provinces  of  North  and  Central  American 
Chau! i ognathi ni 
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Descriptions  of  the  Species  of  Chau  1 i ognathi ni 
of  North  and  Central  America 

Species  of  Eastern  United  States 

Chaul iognathus  marginatus  (Fabricius) 

Cantharis  marginata  Fabricius.  1775,  p.  206.  Type:  America. 

Canthari s amer i cana  Forster.  1771,  page  50.  Type:  North  America. 

Canthar  i s 1 i gata  Say.  1825,  p.  166.  Type:  United  States. 

Cal  1 i ant hi  a phi  1 adel phi ca  Dejean.  1836,  p.  117-  Type:  Pennsylvania 

(Nomen  nudum) . 

Chaul iognathus  hentzi i LeConte.  1 85 1 , p.  338.  Type:  Northern  and 

southern  states. 

Chaul iognathus  obscurus  Schaeffer.  1909,  p.  379.  Type:  Nogales, 

Arizona. 

DESCRIPTION:  Yellowish-red;  head  with  a black  Y-shaped  figure 

beginning  behind  antennal  sclerites  and  extending  posteriorly  across  the 
vertex  and  occiput,  clypeus  black  mesial ly,  antennae  black;  pronotum  with 
a black  stripe  often  extending  its  length;  elytra  with  an  oval  black  spot 
occupying  the  distal  fourth  or  all  but  the  elytral  margins  black;  ventral 
surface  with  black  maculae  of  variable  extent  on  individual  sclerites; 
distal  third  of  femora,  tibiae,  and  tarsi  black.  Length:  Males  10-13  mm, 

females  12-15  mm. 

Head  semi  opaque,  wi th  a short  fine  pubescence  interspersed  with 
longer  hairs;  pronotum  opaque  with  shiny  margins,  quadrate,  broadly 
rounded  anteriorly,  lateral  edges  narrowly  and  shallowly  reflexed,  with 
scattered  erect  coarse  hairs  superimposed  upon  a very  short  fine  pubes- 
cence; elytra  parallel,  opaque,  rugose,  with  short  coarse  semierect  hairs. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  apical ly  form- 

ing a short  broadly  rounded  tip,  right  paramere  long  and  s i nuous,  narrowi ng 
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toward  a feebly  hooked  tip;  left  paramere  very  flat  and  thin  with  an  ex- 
tensive menbranous  area  permitting  considerable  movement  of  the  rounded 
sclerotized  tip  (Fig.  3). 

The  Y-shaped  figure  on  the  head  and  the  longitudinal  pronotal 
stripe  immediately  identify  marg i natus . Its  most  frequent  associate, 
p_ennsy  1 van i cus  has  a transverse  pronotum  with  a transverse  black  mark. 
Specimens  from  Mexico  and  Central  America  could  be  confused  with 
Chau  1 i ognathus  proteus  but  antennal  segments  of  that  species  are  flattened 
and  widened,  the  pronotal  stripe  is  much  narrower,  and  the  elytral  color 
pattern  follows  a very  erratic  unpredictable  progression,  black  portions 
usually  reaching  elytral  margins. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  A prior  synonym, 

Cantharis  americana.  described  by  Forster  in  1771,  exists  for 
Chau  1 i ognathus  marg i natus . The  name  ameri cana  has  appeared  several  times 
in  the  literature  as  a synonym  of  Chau  1 i ognathus  pennsv 1 vani cus 
(Delkeskamp  1939)  but  the  original  description  cannot  possibly  be  con- 
strued to  conform  with  that  species.  Pronotal  shape  and  leg  color  iden- 
tify 3mei~i  cana  with  C_^  marg  i natus . However,  the  name  marg  i natus  has  been 
so  widely  used  for  many  years  that  application  will  be  made  to  the  Inter- 
national Commission  on  Zoological  Nomenclature  to  conserve  that  name. 

Other  synonums  describe  color  variants,  usually  with  elytra  mainly  black. 
LeConte's  hentzi i was  suppressed  by  him  in  1881  as  a synonym  of  margi natus . 
His  original  description  suggests  that  he  actually  meant  the  proposed 
species  to  be  closely  related  to  pennsvl vani cus . Examples  collected  in 
California,  Arizona,  Texas,  and  Mexico  are  not  different  from  those  of 
eastern  United  States.  I do  not  believe  Schaeffer's  (1909)  obscurus  can 
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stand  as  a separate  species.  He  stated  that  obscurus  may  be  differenti- 
ated by  its  longer  third  antennal  joint  but  after  examining  many  speci- 
mens of  marg i natus  and  supposed  obscu rus . including  a paratype  of 
obscurus,  1 find  that  the  length  of  this  joint  may  vary,  even  on  the  same 
specimen.  I also  have  a male  from  Honduras  and  a female  from  San  Isidro 
de  General  in  Costa  Rica  that  are  identical  to  forms  found  in  United 
States  except  that  middle  antennal  joints  are  much  broader,  resembling 
those  of  some  species  of  Dai phron.  A few  scattered  examples  with  immacu- 
late pronota  have  also  been  seen.  In  general,  most  specimens  of 
marg i natus  with  extensive  black  elytral  markings  may  be  found  in  the 
south,  the  color  apparently  produced  by  environmental  factors,  especi al ly 
humidity  at  the  time  of  emergence. 

marqi natus  is  one  of  the  most  commonly  seen  Chau  1 i ognathi ni , 
occupying  a wide  range  of  habitats  east  of  the  Mississippi  River  in  the 
United  States.  The  species  also  ranges  northward  into  Canada  and  westward 
into  the  Great  Plains,  New  Mexico,  Arizona,  and  California  where  it  is 
much  less  common.  It  may  be  taken  occasionally  in  northern  and  eastern 
Mexico  and  apparently  the  Honduran  and  Costa  Rican  specimens  are  synony- 
mous. Distribution  and  its  affinities  with  the  Central  American  rain- 
forest species  group  suggest  that  marqi natus  is  a successful  relict  from 
a period  of  much  wider  distribution  of  rain  forest-adapted  species.  C , 

— -r-2.i  natus  actually  appears  to  be  expanding  its  range  at  present,  perhaps 
because  of  unquestionable  favorable  adaptation  to  its  environment. 

Usual  host  plants  including  Ammiaceae,  Rosaceae,  and  Compositae 
suggest  that  it  is  a ruderal  species  and  thrives  in  disturbed  areas.  In 
warmer  regions,  marg i natus  is  probably  multi voltine  but  in  most  of  eastern 
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United  States  is  bivoltine,  the  more  numerous  early  generation  appearing 
in  late  spring  and  early  summer  and  the  second  generation  emerging  in 
September. 

MATERIAL  EXAMINED:  Several  thousand  specimens. 

Most  collections  have  numerous  examples  of  marg i natus  so  no  ef- 
fort will  be  made  to  list  the  broad  range  of  localities  from  which  it 
has  been  col lected. 

Chaul i ognathus  pennsy 1 vani cus  (DeGeer) 

Jelephorus  pennsy 1 vani cus  DeGeer.  1774,  page  78.  Type:  Pennsylvania. 

Canthar i s bi macu 1 ata  Fabricius.  1781,  page  259.  Type:  North  America. 

DESCRIPTION:  Brownish-black;  antennal  sclerites,  a band  extend- 

ing anteriorly  to  clypeus,  genae,  and  submentum  yellowish;  prothorax 
yellowish,  pronotum  with  a black  transverse  stripe  that  occasionally  may 
be  reduced  to  two  small  lateral  spots  or  may  be  expanded  to  cover  most  of 
the  pronotal  disc;  elytra  yellowish  with  a black  oblong  spot  occupying 
the  distal  third  except  for  the  margins  or  the  black  area  may  be  expanded 
basad  to  cover  all  but  the  margins;  posterior  and  lateral  margins  of  ab- 
dominal sternites  yellowish.  Length:  Males  11-14  mm,  females  11-15  mm. 

Head  semi  opaque,  wi th  short  coarse  erect  hairs;  pronotum  semi  opaque 
with  shiny  margins  and  short  coarse  erect  hairs,  anterior  angles  arcuate, 
lateral  edges  broadly  and  shallowly  reflexed;  elytra  parallel,  opaque, 
rugose,  with  short  coarse  semi -i  ncl  i ned  hairs. 

Aedeagus:  Penis  slender,  sharply  bent  near  the  base,  produced 

apically  forming  a long  rounded  lip,  a flap  with  a membranous  suture  ex- 
tending to  the  base  of  the  penis  covers  the  genital  orifice;  right  paramere 
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flattened,  deeply  and  broadly  concave  mesial ly,  terminal  half  C-shaped  in 
profile,  narrowing  to  a pointed  tip;  left  paramere  flattened,  with  an  ex- 
tensive membranous  area  near  the  base  permitting  movement  of  the  rounded 
tip  (Fig.  4). 

C.  pennsv 1 vani cus  is  easily  distinguished  from  marg i natus . 
which  has  a Y-shaped  mark  on  the  head  and  a quadrate  pronotum  with  a 
longitudinal  rather  than  a transverse  band.  C . basa 1 i s and  fasciatus, 
related  western  species,  have  shiny  pronota  and  semi  shining  heads  and 
elytra.  C^_  scutel laris,  another  western  relative,  has  a long  fine  vesti- 
ture  on  the  head,  first  antennal  joint,  and  pronotum.  Each  of  these 
three  species  have  basal  triangular  black  patches  on  the  elytra  as  well 
as  apical  maculae. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS;  C,  pennsy 1 vani cus  is 
probably  the  most  commonly  known  Chau  1 i ognathi ni  in  eastern  United  States 
although  its  range  is  somewhat  less  than  that  of  marginatus.  The 
species  is  distributed  over  the  entire  eastern  United  States  from  the  edge 
of  the  northern  coniferous  forest  ecotone  south  to  the  Gulf  of  Mexico.  It 
is  replaced  i,n  the  Great  Plains  at  about  the  3500  foot  elevation  level  by 
basa* ‘ s and  in  Central  Texas  and  northeastern  coastal  Mexico  by 
scutel 1 ari s . Host  plant  versatility  almost  equals  that  of  margi natus 
although  a seemingly  preferred  host  is  So  1 i dago  sp.,  the  common  golden- 
rods.  C_^  pennsy  1 van i cus  is  a ruderal  species  and  man  has  certainly  con- 
tributed to  its  abundance  and  dispersal.  Almost  every  conceivable  habitat 
is  entered,  from  lowlands  to  highlands,  from  dry  grasslands  to  moist  for- 
est. C.  pennsy  1 vani  cus  is  apparently  univoltine,  emerging  between  August 
and  early  October  in  northern  states  and  somewhat  later  in  the  South. 
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Relationships  of  C^_  pennsy 1 vani cus  with  C^_  scute! laris  in  the  Texas- 
Mexico  intergradation  zone  are  treated  in  the  discussion  of  the  latter 
species. 

MATERIAL  EXAMINED:  Several  thousand  specimens. 

Most  collections  have  numerous  examples  of  this  abundant  species 
so  no  effort  will  be  made  to  list  the  broad  range  of  localities  from 
which  it  has  been  collected. 

Species  of  the  Cool  Desert  Region 
Chau  1 i ognathus  fasci atus  Leconte 
Chau  1 i ognathus  fasciatus  LeConte.  1881,  p.  44.  Type:  Utah. 

DESCRIPTION:  Yellowish;  head  and  antennae  black,  antennal 

sclerites,  maxillae,  and  labium  brownish;  pronotum  with  a black  M-shaped 
transverse  marking  that  may  be  enlarged  forming  a more  or  less  horseshoe- 
shaped figure;  scutellum  black;  elytra  yellowish  with  a small  black  basal 
triangulate  marking  on  each  side  of  the  scutellum  and  a black  transverse 
fascia  beginning  at  the  mid-section  and  terminating  near  the  apices; 
mesosternum  brownish-yellow,  mesothoracic  episterna  and  epimera  and  meta- 
thorax brownish-black;  legs  brownish-black;  aedeagal  cap  and  lateral  edge 
of  seventh  abdominal  sternite  of  males  brownish-black,  seventh  and  eighth 
abdominal  segments  of  females  brownish-black.  Length:  Males  10-13  mm, 

females  1 1 -14  mm. 

Head  shining  with  short  coarse  erect  hairs;  pronotum  semi  shining, 
with  sparse  short  coarse  erect  hairs,  anterior  angles  broadly  arcuate, 
lateral  edges  broadly  and  shallowly  reflexed,  more  strongly  reflexed  near 
hind  angles;  elytra  parallel,  semishining,  slightly  rugose  and  punctate, 
with  short  coarse  inclined  hairs. 
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Aedeagus:  Penis  slender,  strongly  curved  distal ly,  produced  api  - 

cally  forming  a long  wide  rounded  lip,  genital  orifice  covered  by  a flap 
with  a membranous  suture  extending  two-thirds  the  distance  to  the  base  of 
the  penis;  right  paramere  gently  curved  distal ly,  proximal  half  shallowly 
concave  mesially,  tip  hooked;  left  paramere  flattened,  expanded  slightly 
at  the  rounded  tip,  mid-section  less  sclerotized  (Fig.  5). 

The  pubescent  pronotum  and  fasciated  elytra  of  fasci atus  discrim- 
inate it  from  its  nearest  phenotypic  ally,  basal  is.  The  aedeagus  of 
fasci atus  resembles  that  of  pennsvlvanicus  most  closely  although  the  spe- 
cies are  widely  separated.  C . f asc i atus  is  uncommon  and  all  specimens 
seen  have  very  little  color  pattern  variation. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C . fasci atus  is  re- 

stricted to  a very  narrow  known  range  at  the  southern  edge  of  the  cool 
desert  sagebrush  community  near  the  western  part  of  the  Colorado  Plateau 
at  elevations  of  3000  to  6000  feet.  Emergence  occurs  during  September 
and  October  at  the  end  of  the  rainy  season.  Host  plants  are  not  known. 
MATERIAL  EXAMINED:  11  specimens. 

United  States  National  Museum  Collection  - Ari zona;  Grand  Canyon  - 

1 £ and  3£  , Unmarked  locality  - 1#  , Utah:  St.  George  - 1 Jt  , South- 
west Utah  - 1<?  , Unmarked  locality  - 1 and  1 $ , Cal ifornia;  Barnwell 

2 f . 

OTHER  REPORTED  LOCALITIES:  None. 

Chaul iognathus  basal i s (LeConte) 

Chau  1 i ognathus  basal  is  LeConte.  1859,  p.  13.  Type:  Fort  Bridger, 

Kansas . 
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Chau  1 i ognathus  scapularis  Gorham.  1881,  p.  77.  Type:  Mexico. 

Chaui iognathus  omissus.  Fall.  1930,  p.  254.  Type:  Arizona. 

DESCRIPTION:  Yellowish;  head  black  with  antennal  sclerites 

yellowish,  usually  with  brownish-black  stripes  extending  anteriorly  from 
antennal  sclerite  to  the  clypeal  border,  submentum  brownish;  pronotum  oc- 
casionally immaculate,  more  commonly  with  two,  three,  or  four  transversely 
placed  spots  that  often  are  confluent  forming  a large  M-shaped  figure 
that  may  be  enlarged  producing  a large  pear-shaped  maculation  covering 
much  of  the  pronotal  surface;  elytra  yellowish  with  a black  basal  tri- 
angulate vitta  beginning  on  either  side  of  the  black  scutellum  and  narrow- 
ing to  a point  at  the  sutural  margins,  a second  large  black  region  covers 
the  distal  third  of  the  elytra;  meso-  and  metathorax  brownish-black;  legs 
brownish-black;  seventh  and  eighth  abdominal  segments  of  either  sex  often 
brownish-black  and  the  four  or  five  sternites  anterior  to  these  may  be 
marked  laterally  with  brownish-black  spots.  Length:  Males  11-14  mm,  fe- 

males 12-15  mm. 

Head  semishining,  with  short  coarse  erect  hairs;  pronotum  shining, 
with  sparse  long  coarse  erect  hairs  near  the  margins,  anterior  angles 
broadly  arcuate,  lateral  edges  broadly  and  shallowly  reflexed;  elytra 
parallel,  semishining,  densely  punctate,  with  short  coarse  semi -i ncl i ned 
hai rs . 

Aedeagus:  Essentially  identical  to  that  of  scutel laris  except 

that  the  penis  is  slightly  stouter  distal ly  and  the  right  paramere  is 
less  angul ate  at  the  dorsal  mid-section  (Fig.  6 and  6a). 

C_j_  basal  i s can  be  differentiated  from  scutel  laris  by  absence  of 
hairs  on  a shiny  pronotum  and  by  triangulate  basal  elytral  maculae  that 
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do  not  reach  the  apical  dark  region.  C.  fasciatus  has  fasciate  elytra 
with  the  apical  tips  yellowish.  C.  pennsylvanicus  has  a semiopaque 
pronotum  and  lacks  basal  elytral  markings. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  The  color  pattern  of 

-basalis  is  more  stable  than  its  close  ally,  scutellaris.  probably  because 
of  greater  environmental  uniformity  throughout  much  of  its  range  during 
the  adult  emergence  season.  Little  variation  from  the  description  is 
found.  The  ranges  of  basal i s and  scutel lari s overlap  in  a zone  beginning 
just  above  to  about  100  miles  below  the  United  States -Mexi can  boundary. 
Apparent  hybridization  in  this  area  is  described  in  the  discussion  of 
scutel  l~ari  s . 

Gorham  (1880-86)  named  scapulari s to  describe  forms  of  this  spe- 
cies with  nearly  immaculate  pronota.  Fall  (1930)  described  omissus  from 
two  male  examples.  Because  the  type  locality  of  omi ssus  was  within  the 
intergradation  zone  of  scutel lari s and  basalis.  detection  of  this  slight 
color  variant  is  not  surprising.  C.  omissus  was  said  to  be  similar  to 
.scutel  laris  but  that  species  has  a shining  pronotum. 

Ll  basal  i s,  is  widely  distributed  and  quite  common  in  cool  sage- 
brush desert  highlands  regions  of  the  Colorado  Plateau  and  the  Great 
Basin  as  well  as  the  western  border  of  the  Great  Plains.  Like  scutel laris, 
its  preferred  habitats  are  desert  and  drier  grasslands  communities  from 
2500  to  8000  feet.  Average  temporal  distribution  of  basalis  is  somewhat 
earlier  than  scutel laris,  probably  because  of  temperature  and  rainfall 
differences  in  their  ranges.  The  most  common  adult  emergence  month  is 
August  but  the  species  can  be  collected  from  July  to  October.  Host  plants 
are  the  same  as  those  listed  for  scutel laris. 
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MATERIAL  EXAMINED:  Several  thousand  specimens. 

Most  collections  have  numerous  examples  of  this  species  so  no  ef- 
fort will  be  made  to  list  its  many  reported  localities  in  detail. 

Species  of  the  Hot  Desert  Region 

Chau  1 i ognathus  scutel laris  LeConte 

Chau  1 i ognathus  scutel laris  LeConte.  1853,  p.  230.  Type:  Mexico. 

£.hau  1 i ognathus  limbicollis  LeConte.  I858,  p.  71.  Type:  Mexico  (Sonora). 

Chau  1 1 ognathus  1 imbicol 1 is  scapulari s Champion.  1914,  p.  150.  Type: 

Mexi co. 

Chau  1 i ognathus  limbicollis  atricollis  Pic.  1928,  p.  92.  Type:  Mexico. 

Chau  1 i ognathus  opacus  LeConte.  1866,  p.  90.  Type:  Mexico. 

Chaul i ognathus  lewisii  Crotch.  1874,  p.  78.  Type:  New  Mexico. 

Chau  1 i ognathus  hastatus  Gorham.  1 88 1 , p.  77*  Type:  Mexico,  Guatemala. 

Chaul iognathus  limbatus  Gorham.  1881,  p.  78.  Type:  Texas. 

Chaul iognathus  mundus  Champion.  1914,  p.  1 50 . Type:  Mexico. 

DESCRIPTION:  Brownish-black;  antennal  sclerites  brownish-yellow; 

pronotum  commonly  black  with  narrow  yellowish  margins;  elytra  yellowish 
with  a triangular  basal  vitta  narrowing  toward  the  sutural  margin  where 
it  usually  joins  a large  macula  covering  most  of  the  apical  half  of 
elytra  resulting  in  a hastate  appearance;  abdominal  sternites  with  yel- 
lowish postero-1 ateral  margins.  Length:  Males  11-14  mm,  females 

12-15  mm. 

Head  semiopaque,  head  and  first  antennal  segment  clothed  with 
long  coarse  erect  hairs;  pronotum  semi opaque  except  for  shining  margins, 
with  long  coarse  erect  hairs,  anterior  angles  broadly  arcuate,  lateral 
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edges  broadly  and  shallowly  reflexed;  elytra  parallel,  semiopaque, 
densely  punctate,  wi th  short  coarse  semi -i ncl i ned  hairs. 

Aedeagus:  Penis  slender,  bent  obliquely  basally,  produced  api - 

cally  forming  a short  rounded  lip,  genital  opening  partially  covered  by  a 
flap  with  a membranous  suture  extending  two-thirds  the  distance  to  the 
base  of  the  penis;  right  paramere  long  and  gently  curved,  slightly  con- 
cave, expanded  and  angulate  at  the  mid-section  narrowing  to  half-rounded 
tip;  left  paramere  flattened,  arcing  laterad  distally  to  a rounded  tip 
(Figs.  7 and  7a) . 

— scutel laris  may  easi ly  be  separated  from  basal i s by  its  long 
erect  vestiture,  semiopaque  pronotum,  and  by  dark  hastate  elytral  mark- 
ings. C.  pennsy 1 vani cus . another  similar  species  never  has  basal  elytral 
markings  nor  long  hairs.  C_.  vestitus  is  similar  to  darker  southern  forms 
of  scutel laris  but  has  a shiny  pronotum.  All  species  can  be  separated  by 
aedeagal  conformation. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  C . scutel laris  has  been 

confused  in  collections,  in  the  literature,  and  by  those  who  have  attempted 
to  establish  species  based  upon  the  extensive  color  pattern  variations  of 
sc u t e 1 1 a r i s and  the  closely  related  bas a 1 i s . Nine  names  have  been  pro- 
posed, only  two  of  which  appear  to  stand  up  under  critical  examination. 

In  most  collections  lighter  color  variants  with  apical  elytral  markings 
that  do  not  reach  the  margins  are  usually  called  scutel laris  and  those 
with  maculae  reaching  the  margins  are  designated  basal  is.  Darker  color 
variants  with  large  hastate  markings  are  called  1 imbicol 1 is.  Lighter 
forms  ascribed  to  scutel laris  almost  always  have  shining  pronota  which  do 
not  match  LeConte's  type  nor  its  description.  C.  limbicollis  with  its 
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opaque  pronotum  cannot  be  separated  from  specimens  conforming  to  LeConte's 
scutel laris,  so  lightness  or  darkness  is  a poor  specific  criterion  when 
taken  alone. 

Species  names  associated  with  scutel laris  have  been  variously 
treated  in  the  past.  Leng  (1920)  listed  1 i mbi col  1 i s . opacus . and  1 ewi s i i . 
as  well  as  scutel laris  as  full  species.  Champion  (1914)  included  opacus. 
hastatus,  and  scapu laris  as  synonyms  of  1 i mbi  col  1 i s . and  stated  that 
there  were  three  varieties,  two  with  opaque  and  one  with  shining  pronota. 
Cj_  basalari s and  jewi si i were  referred  to  as  synonyms  of  scutel lari s. 
which  was  supposed  to  have  a shining  pronotum.  Champion  also  described  a 
species,  mundus.,  based  upon  a small  sample  from  Veracruz,  Mexico,  that  is 
identical  to  lowland  forms  of  scutel laris  with  variable  black  pronotal 
markings  rather  than  the  typical  coloration.  Delkeskamp  (1939)  placed 
scutel laris  as  a species  with  1 ewi si ? and  basal ? s as  synonyms.  C . 
j_i  mb  i co  1 1 i s was  listed  as  a species  with  opacus  and  hastatus  as  synonyms 
and  Jjmbicollis  scapu laris  was  placed  as  a variety  along  with  Pic's  (1928) 

1 imbi col  1 i s atri col  1 j s . 

In  my  evaluation  of  the  questionable  names,  I constructed  a table 
comparing  each  of  the  nine  names  proposed  previously,  using  the  following 
characters  as  criteria:  gross  prothoracic  coloration;  pronotal  color 

pattern;  pronotum  shining  or  not;  comparative  vestiture  of  the  pronotum, 
head,  and  first  antennal  joint;  elytral  color  pattern;  and  spatial  and 
temporal  distribution.  Two  broad  groups  were  easily  separated — those 
with  a yellow  prothorax  and  shi ny  pronotum  wi thout  hairs,  and  those  with  a 
black  prothorax  and  semi  opaque  pronotum  wi th  long,  fine,  erect  hairs. 
Secondary  general  characteristics  of  the  first  group  include  elytra  with 


42 


separated  basal  and  apical  maculae  and  more  consistently  yellowish  ab- 
dominal sternites  while  members  of  the  second  group  generally  have  united 
basal  and  apical  elytral  markings  forming  a hastate  figure  and  more  con- 
sistently dark  abdominal  sternites  with  yellowish  margins.  Finally,  the 
first  group  is  mainly  confined  to  the  cool  sagebrush  desert  of  the  Colorado 
Plateau  and  Great  Basin  and  the  second  group  to  the  hot  desert  of  the 
Mexican  highlands. 

The  first  group,  of  course,  corresponds  to  basal  is  and  the  second 
to  scutel 1 ari s . Deviation  from  the  general  pattern  composed  less  than 
5 percent  of  several  thousand  examples  used  in  my  tabulation.  Variations 
were  more  frequent  in  the  scutel laris  group  and  then  were  mainly  from  the 
southernmost  or  the  low  altitude  peripheral  edges  of  the  range  or  were 
scattered  without  pattern  elsewhere.  The  prosternum  and  metasternum  of 
scutel lari s may  be  yellowish,  abdominal  sternites  light  yellowish-brown 
with  yellow  posterior  and  lateral  margins,  and  the  basal  elytral  maculae 
may  not  be  joined  to  the  apical  marking.  Some  variations  resemble  basal ? s 
but  do  not  have  shiny  pronota.  Other  variants  are  almost  entirely  black 
and  resemble  vest i tus  but  again,  do  not  have  shiny  pronota.  In  almost 
all  cases,  other  features  clearly  relate  variants  to  the  parent  species. 

1 feel,  considering  the  evidence  presented,  that  scutel lari s and 
^■sal ‘ s are  the  only  valid  surviving  names.  Gorham  (1881,  1 885)  and 
Champion  (1914)  suggested  that  both  of  these  taxa  should  possibly  be 
united  with  pennsy 1 vani cus  because  of  very  similar  morphological  charac- 
teristics, particularly  the  aedeagi . The  three  species  can  easily  be 
separated  by  external  morphology  and  Champion  was  in  error  when  he  con- 
sidered the  first  two  to  be  of  the  same  aedeagal  type  as  pennsy 1 vani cus . 
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The  resemblance  is  only  superficial,  an  example  of  convergent  evolution. 
Profile  views  of  the  right  paramere  and  the  conformation  of  the  1 i p of 
the  penis  clearly  relate  both  species  to  the  n i g roc i nctus  species  group. 
£_i.  pennsy 1 vani cus  is  most  closely  related  to  the  togatus  species  group, 
its  nearest  relative  in  the  United  States  being  f asc?  atus . 

It  seems  possible  that  basal i s and  scutel laris  diverged  as  species 
sometime  rather  recently  during  climate  changes  brought  on  by  Miocene- 
Pliocene  uplift  of  the  Rocky  and  Sierra  Madre  Mountains  and  their  associ- 
ated plateaus.  Cool  and  hot  deserts  were  separated, each  with  a specific 
dominant  vegetation.  Pleistocene  climate  changes  could  have  established 
the  present  floristic  relationship  followed  by  ecological  separation  of  a 
single  progenitor,  producing  the  two  species.  Closeness  of  morphology 
suggests  recent  speciation  from  a single  ancestor.  Additional  evidence 
supporting  this  viewpoint  may  be  seen  in  a zone  of  overlap  between  the 
two  species.  The  ranges  of  scutel laris  and  basal i s overlap  in  a zone  ex- 
tending from  just  above  to  about  100  miles  below  the  Mexican-United  States 
boundary  from  California  to  western  Texas.  Here  the  species  apparently 
hybridize  although  until  breeding  experiments  have  been  made,  this  state- 
ment cannot  be  made  with  assurance.  Specimens  collected  in  the  overlap 
zone  are  typified  by  vestiture  peculiar  to  scutel laris  yet  they  also  have 
the  shining  pronotum  of  basal  i s . Typical  basal  i s and  scutel 1 ari s are 
also  found  in  the  zone  of  overlap  in  approximately  the  same  numbers  as  the 
apparent  hybrid. 

C.  scutel laris  is  a common  widespread  species  of  the  Mexican  high- 
lands south  of  the  intergradation  zone  described  previously  at  elevations 
of  2500  to  7500  feet  in  the  creosote  bush  hot  desert.  It  is  also  found 
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in  the  grasslands  savannah  ecotone  of  the  eastern  edge  of  the  Edwards 
Plateau  in  Texas  and  in  the  wetter  southern  borders  of  the  Mexican 
Plateau..  Adult  emergence  coincides  with  prevailing  rainfall  distribu- 
tion of  the  regions  in  which  it  is  found,  ranging  from  September  to  No- 
vember. The  species  is  apparently  bivoltine  in  the  southern  parts  of  its 
range  where  rainfall  is  more  evenly  distributed.  In  the  more  northern 
parts  of  its  range,  below  the  United  States  border,  the  species  may  ap- 
pear as  early  as  August.  Gorham  (1881,  1885)  records  scutel laris  in 
Guatemala  but  I have  no  records  south  of  the  Isthmus  of  Tehauntepec. 
Preferred  host  plants  include  a variety  of  Compositae  which  are  in  pro- 
fusion near  the  end  of  local  rainy  seasons. 

MATERIAL  EXAMINED:  Several  thousand  specimens. 

Most  collections  have  numerous  examples  of  this  species,  which  is 
rather  commonly  found,  so  no  effort  will  be  made  to  list  its  many  locali- 
ties in  detai 1 . 

Chaul iognathus  vi ttatus  Schaeffer 
Chau  1 i ognathus  vittatus  Schaeffer.  1 909,  p.  38O.  Type:  Arizona. 

DESCRIPTION:  Yellowish,  head  black  behind  antennal  sclerites  with 

a brownish  bifurcated  stripe  extending  anteriorly  almost  to  the  clypeus, 
mid-section  of  clypeus,  antennae,  and  palpi  brownish-black;  pronotum  with 
a large  irregularly  quadrate  figure  occupying  the  central  half  but  not 
reaching  the  margins,  scutel lum  black;  a vitta  extends  the  length  of  each 
elytron  reaching  the  margins  only  at  the  bases;  posterior  third  of  meta- 
sternum and  proximal  two-thirds  of  femora  and  coxae  brownish-yellow,  fe- 
moral apices,  tibiae,  and  tarsi  brownish-black;  anterior  margins  of 
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abdominal  sternites  yellowish-brown  to  brownish-black,  aedeagal  cap 
yellowish-brown.  Length:  Males  10-11  mm,  females  11-12  mm. 

Head  and  pronotum  semi shi ni ng,  wi th  short  coarse  erect  hairs,  an- 
terior pronotal  angles  rounded  in  males  and  arcuate  in  females;  lateral 
edges  slightly  widened  anterior  to  the  mid-section  in  some  males,  broadly 
and  fairly  strongly  reflexed  in  both  sexes;  elytra  slightly  subulate, 
semiopaque,  rugose  and  punctate,  wi  th  short  coarse  inclined  hairs. 

Aedeagus:  Penis  slender,  bent  sharply  near  base,  produced  api - 

cal ly  to  a wedge-shaped  point,  a flap  with  a membranous  suture  extending 
half  way  to  the  base  of  the  penis  partially  covers  the  genital  orifice; 
right  paramere  slender,  rounded,  curved  distal ly,  terminating  in  a hooked 
point;  left  paramere  flattened,  arcing  laterad,  narrowly  distal ly  to  a 
rounded  pointed  tip  (Fig.  8). 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C^  vittatus  is  another 

quite  distinct  member  of  the  ni groci nctus  species  group.  It  is  known 
from  a very  restricted  range  within  a small  radius  of  Nogales,  Arizona, 
at  2000  to  4000  feet  in  the  hot  Sahuaro  desert.  Host  plants  are  unknown 
but  it  might  be  suspected  that  the  species  may  be  closely  associated  with 
a plant  or  plant  group  that  is  restricted  to  this  type  of  desert.  Known 
emergence  records  are  from  August  and  September,  near  the  close  of  the 
summer  rainy  season  in  the  habitat  region. 

MATERIAL  EXAMINED:  6 specimens. 

United  States  Museum  Collection  - Ari zona;  Walker  Canyon  - 1^ 
and  1?  , Nogales  - 2?  . Mexico  (Sonora)  - Saric  - 1^*  and  If 

OTHER  REPORTED  LOCALITIES:  None. 
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Chaul i ognathus  mi sel 1 us  Horn  85 - 1 50 
Chau  I i ognathus  miseilus  Horn.  1885,  p.  150.  Type:  Arizona. 

DESCRIPTION:  Black;  antennal  sclerite,  lateral  edges  of  frons, 

clypeus,  and  submentum  yellowish;  thorax  yellowish,  scute! lum  black, 
variable  brownish-black  areas  marking  posterior  half  of  metasternum  and 
all  episterna  and  epimera;  elytra  yellowish,  bases  narrowly  brownish- 
black,  distal  portion  immaculate  or  with  post-median  black  maculae  vary- 
ing from  a tiny  spot  to  a slightly  angled  fascia  nearly  reaching  the 
margins;  abdominal  sternites  yellowish  margined  posteriorly  or  mostly 
yellow,  terminal  two  sternites  of  females  usually  black.  Length:  Males 

11-15  mm,  females  12-17  mm. 

Head  semi  opaque, wi th  coarse  erect  hairs;  pronotum  semishining 
with  coarse  erect  hairs,  almost  quadrate  in  males,  slightly  transverse  in 
females,  anterior  angles  broadly  arcuate,  lateral  edges  shallowly  and 
broadly  reflexed;  elytra  parallel,  opaque,  somewhat  rugose,  with  short 
coarse  erect  hairs  becoming  inclined  apical ly. 

Aedeagus:  Penis  slender,  scarcely  produced  apical ly  forming  a 

broadly  rounded  wedge-shaped  projection,  genital  opening  partially  cov- 
ered by  a flap  with  a membranous  suture  extending  at  least  halfway  to- 
wards the  base  of  the  penis;  right  paramere  long,  slender  and  gently 
curved,  narrowed  and  pointed  apical ly;  left  paramere  flattened,  arcing 
laterad  distal ly  to  a rounded  tip  (Fig.  9). 

C . mi sel 1 us  closely  resembles  similarly  colored  forms  of 
nigroci nctus  but  is  not  so  dark,  has  an  almost  quadrate  immaculate 
pronotum,  and  has  parallel  elytra  in  both  sexes  with  less  consistently 
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wel ] -developed  elytra!  fasciae.  Aedeagal  form  is  similar  but  is  smaller 
and  less  robust  in  like-sized  specimens. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Champion  (1914)  con- 

sidered mi sel lus  to  be  a variety  of  discus  but  the  two  species  have  sub- 
stantially different  aedeagi.  Delkeskamp  (1939)  listed  misellus  as  a 
synonym  of  d i scus . C_j_  misellus  and  n i g roc  i nctus  appear  to  be  recently 
evolved  true  species.  C_;_  mi se  1 lus  is  known  only  from  the  Huachuca  Moun- 
tain area  of  Arizona  near  the  north  boundary  of  the  hot  creosote  bush 
desert  region  while  nigroci nctus  is  found  far  southward  in  west  central 
Mexico.  It  seems  reasonable  that  misellus  may  be  derived  from  an  isolated 
population  of  n i q roc i nctus  after  the  range  of  the  parent  species  became 
more  restricted.  C_._  mi  sel  lus  is  found  at  elevations  of  4000  to  6000  feet. 
Temporal  distribution  is  coincident  with  light  fall  rains  when  desert 
flower  hosts  appear  in  profusion. 

MATERIAL  EXAMINED:  20  specimens. 

U.  S.  National  Museum  Collection  - Ari  zona:  Nogales  - 3/  and 

4?  . 

Personal  collection  - Ari zona:  Huachuca  Mountains  - 4^*  and 

9?  . 

Chau  1 i ognathus  nigroci nctus  Gorham  81-72 

Chau  1 i ognathus  nigrocinctus  Gorham.  1881,  p.  72.  Type:  Mexico  - 

(Guanaj  uato) . 

Chau  1 i ognathus  signatus  Gorham.  1881,  p.  72.  Type:  Mexico  (nomen 

obi i turn) . 

C_haul  i ognathus  nigrocinctus  nigrobasalis  Pic.  1914,  p.  471.  Type: 

Mexico. 
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DESCRIPTION:  Black;  antennal  sclerites  yellowish-brown,  a nar- 

row lateral  stripe  extending  anteriorly  from  the  base  of  the  antennal 
sclerites  across  the  frons  to  the  clypeus  and  submentum  brownish- 
yellow;  pronotum  yellowish  with  a transverse  black  fascia  occupying 
the  mid-section,  the  fascia  being  reduced  through  all  gradations  in  a 
small  proportion  of  specimens  to  two  lateral  spots;  elytra  yellowish 
with  an  extremely  variable  series  of  black  maculae  that  in  the  type 
consist  of  a narrow  transverse  black  basal  fascia  and  a second  some- 
what broader  transverse  band  two-thirds  distad  towards  elytral  apices; 
prosternum  yellowish,  mesosternum  with  yellowish  posterior  margins  or 
entirely  yellowish,  episterna  and  epimera  of  each  thoracic  sternite 
and  the  metasternum  margined  with  yellow;  terminal  two  abdominal 
sternites  black,  remaining  sternites  varying  from  almost  entirely  yel- 
low in. most  males  to  entirely  black  or  black  with  yellow  posterior 
margins  in  most  females.  Length:  Hales  13-17  mm,  females  15-19  mm. 

Head  and  pronotum  semiopaque, wi th  coarse  erect  hairs;  anterior 
pronota 1 angles  arcuate,  lateral  edges  shallowly  and  broadly  reflexed; 
elytra  parallel  or  slightly  widened  at  mid-section  in  males,  widened 
at  mid-section  in  females,  opaque,  somewhat  rugose, with  short  coarse 
erect  hairs  becoming  inclined  apically. 

Aedeagus:  Penis  slender,  produced  apically  forming  a short 

rounded  lip,  genital  opening  partially  covered  by  a flap  with  a mem- 
branous suture  extending  at  least  halfway  towards  the  base  of  the 
penis;  right  paramere  long  and  gently  curved,  narrowed  and  pointed 
apically;  left  paramere  flattened,  arcing  laterad  distal  1 y to  a rounded 
tip  (Fig  10). 
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Color  variation  is  so  great  in  ni groci nctus  that  some  color 
forms  may  be  difficult  to  separate  by  superficial  examination.  One  of 
these  resembles  mi sel 1 us . a species  that  is  more  yellowish  overall, 
has  an  almost  quadrate  pronotum,  parallel  elytra,  and  a more  delicate- 
appearing  aedeagus.  The  two  species  are  widely  separated  spatially. 
Another  ni groci nctus  variant  with  apical  half  of  the  elytra  black  re- 
sembles a di sti nguendus  color  form.  Aedeagal  structure  of  the  two 
species  is  quite  different  and  basal  elytral  markings  of  n i q roc i nctus 
extend  completely  across  the  elytra  while  those  of  d i st i nguendus  are 
confined  to  a limited  area  just  adjacent  to  the  scutellum. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  Gorham's  (1881)  spe- 

cies signatus  is  a color  variant  with  the  post  median  elytral  fasciae 
reduced  to  round  spots.  Another  variant  has  black  areas  that  may  oc- 
cupy the  distal  half  of  the  elytra  with  or  without  narrow  yellowish 
borders  at  the  extreme  tip.  Pic's  (1914)  variety  nigrobasal is  is  a 
color  variant  with  only  the  elytral  bases  black.  No  clinal  color  pat- 
tern gradation  may  be  plotted  so  I believe  that  such  variation  is  a 
function  of  environmental  conditions  at  the  time  of  adult  emergence. 
Finally,  some  examples  of  ni groci nctus  from  higher  elevations,  includ- 
ing the  type,  appear  to  have  a faint  greenish  cast  to  their  overall 
yellowish  coloration. 

£.  ni groci nctus  has  been  reported  from  a wider  range  than  I am 
defining  but  until  additional  systematic  collecting  is  done  in  the 
Mexican  States  of  Chihuahua  and  Durango  it  seems  preferable  to  re- 
strict the  statement  of  distribution.  The  species  is  found  on  the 
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west  central  and  southern  Mexican  Plateau  and  its  higher  slopes  at 
elevations  of  2000  to  6000  feet,  primarily  in  hot  desert  creosote  bush 
habitats.  Distribution  of  nigroc inctus  overlaps  somewhat  into  habi- 
tats of  higher  rainfall  implying  greater  environmental  tolerance  than  in 
most  species  of  its  group.  It  has  been  collected  on  Compos i tae  during 
rainy  months  from  late  August  to  early  November. 

MATERIAL  EXAMINED:  49  specimens. 

U.  S.  National  Museum  Collection  - Mexico;  (Sinaloa)  - 1$  , 
(Nayarit)  Tepic  - 1?  , (Colima)  Volcan  Colima  - 1 f and  2%  , 

(Guerrero)  Tasco  - 1<?  and  5$  , Acuitlapan  - 1?  , (Morelos) 

Xochicalco  - 2%  , Cuernavaca  -2%  , unlabeled  localities  in  Mexico  - 

3 i and  2?  . 

California  Academy  of  Sciences  Collection  - Mexico;  (Nayarit) 
Tepic  - and  10?  , (Jalisco)  Guadalajara  - 1 and  2?  , 

(Distrito  Federal)  Temesca  1 tepee  - 2?  , (Morelos)  Amacuzac  - 1?  . 

University  of  Michigan  Collection  - Mex i co;  (Puebla)  Metamoras 
Izucar  - 1 . 

Personal  Collection  - Mex  i co;  (Guerrero)  Tasco  - lo*  and  , 
(Nayarit)  Tepic  - 1 / and  1?  , (Sinaloa)  Copala  - 1 <?  , (Guanajuato) 

Leon  - 5 and  3 ? . 

OTHER  REPORTED  LOCALITIES:  Mex i co;  (Chihuahua),  (Durango). 

These  two  localities  are  considered  doubtful.  Specimens  could  have 
been  confused  with  misellus. 
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Chau  1 i ognathus  1 econte i Champion 

Chau  1 i ognathus  lecontei  Champion.  1914,  p.  144.  Type;  United  States 
(Arizona),  Mexico  (Chihuahua) . 

DESCRIPTION:  Reddish;  a small  black  spot  behind  the  eye, 

palpi  and  first  two  or  three  joints  of  antennae  dark;  pronotum  with 
two  lateral  longitudinal  vittae  of  variable  length  or  occasionally 
immaculate;  apical  third  of  elytra  black;  legs  black  except  for  coxae 
and  trochanters;  aedeagal  cap  black,  seventh  and  eighth  abdominal  seg- 
ments of  female  black,  sixth  abdominal  sternite  of  females  with  a 
black  antero-mes i a 1 strip,  one  or  more  of  the  remaining  sternites  with 
spots  lateral  to  the  mid-line.  Length:  Hales  14-16  mm,  females  15-18 

mm. 

Head  semiopaque,  wi th  short  coarse  erect  hairs;  pronotum  semi- 
opaque with  sparse  very  short  coarse  erect  hairs,  anterior  angles 
broadly  arcuate,  lateral  edges  broadly  reflexed;  elytra  parallel, 
semiopaque,  wi th  very  short  semi- i nc 1 i ned  hairs,  slightly  rugose, with 
scattered  punctations. 

Aedeagus:  Substantially  the  same  as  bilineatus  but  right 

paramere  tip  obliquely  truncate  (Figs.  11  and  11a). 

C • lecontei  is  very  closely  allied  to  b i 1 i neatus  , a yellowish 
species  with  a system  of  variable  black  maculae  on  the  head.  Both  are 
desert  species,  leconte i distributed  principally  in  the  Sonoran  desert, 
b i 1 i neatus  in  the  Chihuahua  desert.  profundus  also  resembles 
leconte i but  is  yellowish,  has  an  entirely  black  head,  must  less  prom- 
inent eyes,  and  a transverse  pronotal  vitta  in  addition  to  a dissimi- 
lar aedeagus. 


SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  Similarity  between 

leconte i and  b i 1 i neatus  suggests  fairly  recent  divergence  of  the  two 
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species  in  somewhat  different  habitats.  I have  one  specimen  of 
1 econte i with  an  entirely  black  head,  suggesting  that  greater  head 
color  variation  is  possible  under  appropriate  environmental  circum- 
stances. 1 econte i is  abundant  in  the  creosote  bush  hot  desert 

highlands  of  the  southern  part  of  the  Arizonan  Colorado  Plateau  and  of 
the  Sierra  Madre  Occidental  of  northern  Mexico  in  Sonora  and  Chihuahua 
states.  It  is  commonly  found  during  the  months  of  August  and  Septem- 
ber on  Baccha  r i s sp.,  a widespread  shrub  of  the  family  Compositae. 

MATERIAL  EXAMINED:  Several  thousand  specimens. 

No  effort  has  been  made  to  record  the  numerous  records  of  this 
abundant  species. 

Chau  1 iognathus  b i 1 i neatus  Gorham 
Chau  1 i ognathus  bilineatus  Gorham.  1 88 1 , p.  72.  Type:  Mexico. 

DESCRIPTION:  Yellowish;  a black  macula  behind  eyes  pro- 

gressively increasing  until  lateral  and  gular  regions  from  eye  level 
posteriad  to  the  base  of  the  head,  an  interocular  band,  paired  mesial 
oblong  spots  on  the  clypeus  and  frons,  and  the  maxillae  are  black;  an- 
tennae and  palpi  dark;  prothorax  yellowish,  pronotum  rarely  immaculate 
or  with  lateral  vitta  that  vary  from  two  small  narrow  oblong  spots  at 
the  mid-section  to  increasingly  large  and  wider  markings  coalesced  in 
some  specimens  forming  an  H-shaped  figure;  apical  third  of  elytra 
black,  sometimes  reduced  to  discal  spots  or  immaculate;  metasternum 
and  central  parts  of  meso-  and  metathoracic  episterna  and  epimera 


53 


progressively  darkened  in  some  specimens;  legs  black;  aedeagal  cap 
black,  seventh  and  eighth  abdominal  segments  of  females  dark,  sixth 
abdominal  sternites  of  females  often  with  a black  antero-mes i al  strip, 
remaining  sternites  with  spots  lateral  to  the  mid-line.  Length:  Male 

14-16  mm,  female  15-18  mm. 

Head  and  pronotum  semiopaque,  with  short  coarse  erect  hairs; 
anterior  pronotal  angles  broadly  arcuate,  lateral  edges  broadly  and 
rather  strongly  reflexed  especially  near  the  hind  angles;  elytra 
parallel,  semiopaque  apical ly,  slightly  rugose,  with  short  coarse  semi - 
i ncl i ned  hai rs . 

Aedeagus:  Panis  fairly  stout,  bent  sharply  near  the  base, 

produced  apical ly  forming  a short  rounded  widely  triangulate  lip, 
genital  opening  covered  with  a flap  with  a membranous  suture  extending 
to  the  base  of  the  penis;  right  paramere  deeply  and  broadly  concave 
proximal ly,  distal  half  slightly  concave  and  narrowed  apical ly  to  a 
rounded  hooked  tip;  mid-section  of  left  paramere  membranous,  distal 
half  expanded  anteapically  on  the  ventral  side  and  narrowed  in  profile 
to  a half-rounded  flattened  tip  (Figs.  12  and  12a). 

C_j_  bi  1 i neatus  can  be  differentiated  from  1 econtei  . a near  rel- 
ative that  is  reddish  overall  and  an  almost  immaculate  head.  Aedeagi  of 
the  two  species  differ  rather  slightly  but  consistently.  C.  filineatus  is 
found  southeast  of  and  at  lower  altitudes  than  1 econtei  with  no  known  over- 
lap. C_j_  d i scus  may  be  confused  with  bi  1 i neatus  but  has  a semi  shining 
pronotum,  a U-shaped  figure  behind  the  eyes,  and  dissimilar  aedeagus. 

Ls.  profundus  also  resembles  bi 1 i neatus  but  has  a totally  black  head 
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with  less  prominent  eyes,  a transverse  pronotal  vitta,  and  dissimilar 
aedeagus . 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  This  northeastern 

Mexican  Plateau  species  is  found  mainly  in  the  Chihuahuan  desert  below 
the  Texas  border  at  elevations  of  2000  to  5000  feet  in  the  creosote  bush 
hot  desert  community.  The  species  may  also  be  collected  on  mixed  grasses 
and  weeds  in  controlled  pasture  and  along  roadsides  from  July  to  Septem- 
ber during  the  short  light  rainy  season. 

MATERIAL  EXAMINED:  12  specimens. 

Personal  Collection  - Mexico;  (Coahuila)  - Saltillo  20*'  and  1? 
(Chihuahua)  - Chihuahua  - k and  5 £ . 

OTHER  REPORTED  LOCALITIES:  Mexi co;  (Nuevo  Leon)  - Monterey. 

Chaul iognathus  discus  Leconte 

Chaul iognathus  djscus.  LeConte,  1853,  p.  230.  Type:  Mexican  Boundary 

\ I 6X3S ) • 

Chaul iognathus  texanus  Fender.  19^3,  p.  63.  Type:  Texas. 

DESCRIPTION:  Yellowish;  a U-shaped  brownish-black  figure  extends 

from  behind  the  eyes  posteriad  across  the  vertex  or  the  U-shaped  figure 
may  be  reduced  progressively  to  two  diagonal  spots  behind  the  eyes  or  may 
be  entirely  absent,  antennae  and  palpi  brownish-black;  pronotum  rarely 
immaculate  or  with  lateral  brownish-black  spots  at  the  mid-section  grad- 
ing to  two  lateral  lines  with  a darkened  area  between;  elytra  usually  im- 
maculate or  with  two  small  brownish-black  ante-apical  spots  that  may  be 
expanded  until  the  entire  distal  third  of  the  elytra  is  darkened; 
episterna  and  epimera  often  yellowish-brown;  distal  third  of  femora, 
tibiae,  and  tarsi  brownish-yellow  or  legs  entirely  brownish-yellow; 
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abdomen  occasionally  with  small  lateral  black  markings.  Length:  Males 

13-16  mm,  females  15-17  mm. 

Head  and  pronotum  semi  shi  ni  ng,  wi  th  coarse  erect  hairs;  anterior 
pronotal  angles  broadly  arcuate,  lateral  edges  broadly  and  shallowly  re- 
flexed especially  near  the  hind  angles;  elytra  parallel,  opaque,  rugose, 
with  coarse  erect  hairs  becoming  inclined  apical ly. 

Aedeagus:  Penis  fairly  stout,  bent  sharply  near  base,  produced 

apical ly  forming  a short  wide  obliquely  angulate  lip,  genital  opening 
covered  with  a flap  with  a membranous  suture  extending  to  the  base  of  the 
penis;  right  paramere  shallowly  concave  proximal ly,  distal  half  very 
slightly  concave  and  narrowed  to  an  obliquely  truncate  hooked  tip;  left 
paramere  straight  with  a rounded  tip,  the  base  extensively  membranous 
(Fig.  13). 

C.  di scus  resembles  bi 1 i neatus  but  that  species  lacks  the  U- 
shaped  figure  on  the  head,  has  a differently  formed  aedeagus,  and  occu- 
pies a range  considerably  southward. 

SYSTEMAT1 CS,  DISTRIBUTION,  AND  BIONOMICS:  Fender's  ( 1 943) 

texanus  has  the  same  aedeagal  form  as  di scus  and  the  elytral  color  pat- 
tern range  found  among  members  of  this  species  includes  texanus . Color 
variations  are  confusing  until  long  series  are  examined  but  are  no  more 
extensive  than  those  of  other  "difficult"  Chaul i ognathi ni . Champion 
(1914)  considered  mi se 1 1 us  as  a variety  of  d i scus  but  incipient  pronotal 
maculae  patterns  of  mi sel 1 us  and  aedeagal  structure  readily  separate  the 
two  species. 

C_j_  d i scus  has  a limited  range  in  the  grasslands-  desert  ecotone 
of  the  Edwards  Plateau  foothills  in  Texas  along  a belt  beginning  in  the 
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Chisox  Mountains  of  the  Big  Bend  National  Park  and  extending  northeast- 
ward to  the  general  vicinity  of  San  Antonio.  One  female  specimen  in  the 
United  States  Museum  Collection  was  listed  as  collected  in  Marion  County, 
Arkansas.  The  species  may  be  collected  on  a variety  of  Compositae  and  is 
most  abundant  in  controlled  pastures. 

MATERIAL  EXAMINED:  1 57  specimens  and  20  designated  C^_  texanus. 

U.  S.  National  Museum  Collection  - United  States:  (Texas)  - 75 
specimens  from  San  Antonio,  New  Brunfels,  Kerrville,  and  other  localities, 
(Arkansas)  - Marion  County  - 1 $.  . (C.  texanus  - (Texas)  - Praesidio  - 

9 and  11  ? .) 

California  Academy  of  Sciences  Collection  - United  States:  (Texas) 
- 51  specimens  from  Chisox  Mountains,  Devil's  River,  and  other  localities. 

Personal  Collection  - Un i ted  States : (Texas)  - 31  specimens  from 
Big  Bend  National  Park,  and  the  Chisox  Mountains  region. 

OTHER  REPORTED  LOCALITIES:  Uni  ted  States : New  Mexico,  Arizona. 

Mexico;  Durango.  I think  these  locations  are  doubtful.  The  Mexican  lo- 
cation was  reported  by  Champion  (1914)  and  judging  from  his  description, 
the  form  seen  was  probably  bi 1 i neatus  which  may  be  similarly  colored  and 
has  a related  aedeagal  type.  All  of  these  localities  are  at  higher  ele- 
vations than  are  customary  for  positively  identified  discus . 

Chaul i ognathus  profundus  LeConte 

Chaul i ognathus  profundus  LeConte.  1858,  p.  71.  Type:  Mexico  (Sonora). 

Chaul i ognathus  jneptus  Horn.  1885,  p.  150.  Type:  Arizona. 

DESCRIPTION:  Yellowish;  head  black, with  mouth  parts,  antennal 

sclerites,  and  antennal  segments  brownish-black;  pronotum  yellowish, 
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rarely  immaculate,  usually  with  three  transversely  and  posteriorly  placed 
spots  that  often  are  confluent  resulting  in  a stripe  that  may  be  expanded 
further  to  form  a black  patch  extending  from  near  the  anterior  almost  to 
the  posterior  pronotal  margin;  scute! lum  black;  apical  third  of  elytra 
black  or  occasionally  the  black  area  is  reduced  to  two  large  spots  two- 
thirds  distad  from  the  bases,  bases  immaculate  or  with  narrow  transverse 
black  markings;  ventral  side  immaculate  or  with  variable  black  maculae  on 
abdominal  and  thoracic  sternites;  distal  half  of  femora,  tibiae,  and 
tarsi  black.  Length:  Hales  16-18  mm,  females  17-20  mm. 

Head  semi  opaque  with  long  fine  erect  hairs;  pronotum  opaque, with 
long  fine  erect  hairs,  anterior  angles  broadly  arcuate,  lateral  edges 
broadly  and  rather  strongly  reflexed;  elytra  parallel,  opaque,  slightly 
rugose,  with  short  fine  inclined  hairs. 

.Aedeagus:  Penis  fairly  stout,  bent  sharply  near  its  base,  pro- 

duced apical ly  forming  a long  broad  truncated  tip,  genital  opening  cov- 
ered by  a flap  with  a membranous  suture  extending  to  the  base;  right 
paramere  deeply  concave  mesially,  hooked  apical ly;  left  paramere  flat- 
tened, distal  half  bent  laterad,  slender,  somewhat  convex  on  the  ventral 
side,  tip  truncated  (Fig.  14). 

C,  profundus  can  be  differentiated  from  1 econtei  by  the  generally 
yellowish  color  and  transverse  pronotal  markings.  C.  bilineatus  has  sim- 
ilar pronotal  markings  but  the  head  is  extensively  yellowish.  Both 
bi 1 i neatus  and  1 econtei  have  a similar  aedeagal  type,  unlike  that  of 
profundus . C_j_  togatus , a close  relative  of  profundus . has  a more  robust 
aedeagus  with  a larger  1 i p at  the  apex  of  the  penis  and  a broadly  flat- 
tened left  paramere  with  a wedge-shaped  tip.  Elytra  of  togatus  are 


either  immaculate  or  have  spots  or  a fascia  two-thirds  distad. 
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SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS!  C.  profundus  appears  to 
be  a derived  relative  to  togatus . Both  species  have  a strongly  developed 
apical  lip  of  the  penis.  C.  profundus  occupies  an  extensive  range  on  the 
western  slopes  of  the  Mexican  highlands  from  southern  Mexico  north  of  the 
Isthmus  of  Tehauntepec  northward  into  southern  Arizona.  It  may  be  found 
in  the  creosote  bush  hot  desert  community  at  altitudes  of  3000  to  6000 
feet.  Most  specimens  in  collections  were  captured  in  September  but 
grofundus  has  been  collected  during  the  August  to  November  rainy  season 
on  Compos itae. 

MATERIAL  EXAMINED:  10  specimens. 

United  States  Museum  Collection  - Mexi co  (Guanajuato)  - 1 ^ , 
(Nayarit)  Tepic  -Id".  Ari zona:  Skull  Valley  - 1 <?  , Cochise  County  - 
1 ¥ , Nogales  - 1 £ , unmarked  locality  - 1 d*  and  1 . 

Personal  Collection  - Mexi co  (Jalisco)  Guadalajara  - 3 

OTHER  REPORTED  LOCALITIES:  Mexi co:  (Sonora). 

Species  of  the  Mexican-Central  American  Transition  Zone 
Chaul iognathus  togatus  Waterhouse 

C^hau  1 i ognathus  togatus  Waterhouse.  1878,  p.  326.  Type:  Mexico  (Oaxaca). 

DESCRIPTION:  Reddish-yellow;  head  black  with  antennal  sclerites, 

maxillae,  and  labium  deep  brownish-red;  antennae  reddish-brown  beneath; 
pronotum  rarely  immaculate,  usually  with  three  transversely  and  posteriorly 
placed  spots  that  are  often  confluent  forming  a stripe  that  may  be 
expanded  further  producing  a black  patch  extending  from  near  the 
anterior  margin  almost  to  the  posterior  margin;  scutellum  black; 
elytral  bases  immaculate  or  narrowly  black,  balance  of 
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elytra  immaculate  or  with  a black  fascia  of  variable  width  extending 
across  the  elytra  two-thi rds  distad  from  the  bases;  thoracic  sternites 
black  with  some  sclerites,  especially  epimera  and  episterna  and  occa- 
sionally the  metasternum,  brownish-red;  aedeagal  cap  black;  legs  black. 
Length:  Males  17-21  mm,  females  18-23  mm. 

Head  semiopaque  with  short  fine  erect  hairs,  pronotum  semiopaque, 
with  short  fine  erect  hairs,  anterior  angles  broadly  arcuate,  lateral 
edges  broadly  and  rather  strongly  reflexed  especially  near  the  hind  an- 
gles; elytra  nearly  parallel,  opaque,  punctate  and  slightly  rugose, with 
short  fine  inclined  hairs. 

Aedeagus:  Penis  fairly  stout,  bent  sharply  near  the  base,  pro- 

duced apical ly  forming  a long  very  broad  truncated  lip,  genital  opening 
covered  by  a flap  with  a membranous  suture  extending  to  the  base;  right 
paramere  very  deeply  and  broadly  concave  mesially,  hooked  at  the  tip; 
left  paramere  flattened  throughout  with  a wedge-shaped  tip  (Fig.  15). 

C._  togatus  resembles  profundus  but  is  somewhat  larger,  does  not 
have  black  elytral  apices,  and  the  aedeagus  has  a larger  and  broader  lip 
at  the  apex  of  the  penis  and  the  left  paramere  is  much  wider  and  wedge- 
shaped  distal ly.  C.  lecontei  has  a reddish  head,  longitudinal  pronotal 
vittae,  and  black  elytral  apices.  C . bi 1 i neatus . a third  similar  species, 
has  pronotal  and  elytral  markings  similar  to  those  of  1 econtei  and  an  ex- 
tensively yellow  head.  Both  of  the  latter  two  species  have  a different 
aedeagal  type  than  togatus . 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  C.  togatus  is  distrib- 

uted on  the  west  central  and  southern  slopes  of  the  Mexican  Plateau  in 
addition  to  the  extreme  southern  part  of  the  Plateau  itself.  It  can  be 
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collected  in  dry  forest  and  thorn  scrub  communities  at  elevations  of 
1000  to  6000  feet.  This  prominent  species  can  be  collected  readily  in 
controlled  grasslands  as  well  as  its  native  habitat  on  sunflowers  and 
other  species  of  Compositae. 

MATERIAL  EXAMINED:  46  specimens. 

United  States  Museum  Collection  - Mexico;  (Guerrero)  Rio  Balsas 
- !<**  and  5 J , Tasco  - 3 and  3?  , (Colima)  Volcan  Colima  - 7/ 
and  2?  , (Morelos)  Cuernavaca  - 1? 

California  Academy  of  Sciences  Collection  - Mexico;  (Morelos) 
Cuernavaca  - 1?  , Hujintlan  - 1 , (Mexico)  2 and  1$  , Unmarked 

loca 1 i ty  - 1 and  1 ^ . 

Deutsche  Entomo 1 og i sche  Instituit  - Mex i co ; (Guerrero)  Tasco  - 
3 cr*  and  k%  , (Colima)  Volcan  Colima  - and  3$,  . 

Personal  Collection  - Mex  i co ; (Guerrero)  Tasco  - 1 0*  and  l£  . 

OTHER  REPORTED  LOCALITIES:  Mexico;  (Oaxaca). 

Chau  1 i ognathus  vest i tus  Champion 

Chau  1 iognathus  vest  i tu  s Champion.  1914,  p.  147.  Type:  Mex i co-Oaxaca . 

DESCRIPTION:  Black;  antennal  bases  brownish-black;  abdominal 

sternites  yellowish-brown  with  two  lateral  and  two  mesial  black  maculae 
at  the  anterior  margin  or  the  maculae  may  be  coalesced  forming  a narrow 
band.  Length:  Male  10  mm,  females  11-14  mm. 

Head  semishining  and  pronotum  shining,with  long  fine  erect  hairs; 
pronotum  with  a median  impressed  line,  lateral  margins  broadly  and  shal- 
lowly reflexed;  anterior  pronotal  angles  of  male  rounded;  female  pronotum 
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wider,  narrowed  anteriorly  with  arcuate  anterior  angles;  elytra  semi- 
opaque, slightly  subulate,  rugose, with  long  fine  inclined  hairs. 

Aedeagus:  Penis  long  and  slender,  produced  apical  ly  forming  a 

short  rounded  lip,  genital  opening  partially  covered  by  a flap  with  a 
membranous  suture  extending  two-thirds  the  distance  towards  the  base  of 
the  penis;  right  paramere  long  and  slender,  curved  near  the  apex  to  a 
pointed  tip;  left  paramere  flattened,  angled  laterad,  slightly  expanded 
near  the  rounded  tip  (Fig.  16). 

The  sh  i.ny  black  pronotum  and  long  fine  vestiture  separate 
vest i tus  from  col lar is , aterr imus , d i spar , and  other  black  Chauliog- 
nathini.  vest i tus  has  the  same  general  morphological  structure  in- 

cluding long  fine  hairs  as  largely  b lack  forms  of  scutel laris , but  these 
have  dull  pronota  and  aedeagal  differences. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  C.  vestitus  is  yet 

another  of  a number  of  species,  related  to  n i groc i nctus , found  on  the 
southern  edge  of  the  Mexican  Plateau.  It  is  rare  in  collections  al- 
though reported  localities  point  to  a fairly  extensive  range  from  north 
of  Guadalajara  to  Oaxaca  in  a narrow  5000  to  7000  foot  altitudinal  belt 
within  the  savannah-desert  ecotone. 

Too  few  specimens  are  known  to  adequately  evaluate  bionomics  of 
the  species.  Champion  ( 1 9 1 described  the  species  from  five  specimens 
including  two  males  and  I have  seen  four  others. 

MATERIAL  EXAMINED:  4 specimens. 

United  States  Museum  Collection  - Mexico;  (Zacatecas)  Tlatenango 
- 1 or*  and  3$ 

OTHER  REPORTED  LOCALITIES:  Mexico;  (Oaxaca). 


62 


Chau  1 iognathus  d i spar  Champion 

Chau  1 iognathus  constr ictus  Champion.  1914,  p.  I65.  Type:  Mexico  - 

Huetamo. 

Chau) iognathus  constrictus  longev i ttatus  Pic.  1937,  P.  14S.  Tvpe: 

Mex i co . 

DESCRIPTION:  Brownish-black;  antennal  bases,  an  ante-ocular 

stripe,  and  submentum  usually  brownish-yellow;  pronotum,  except  for 
yellowish  margins,  usually  reddish  in  females  and  brownish-black  in 
males,  elytra  varying  from  brownish  to  brownish-black,  bases  often 
darker,  usually  with  a yellowish  humeral  streak  from  the  bases  halfway 
to  the  apices;  ventral  surface  highly  variable,  thoracic  sclerites  mar- 
gined or  entirely  yellowish,  abdominal  sternites  with  posterior  and 
lateral  margins  or  the  entire  sternite  yellowish,  pleurites  yellowish 
producing  a banded  appearance,  legs  black.  Length:  Males  8-10  mm,  fe- 

males 9-11  mm. 

Dorsal  surface  nearly  shining,with  long  sem  i - i nc  1 i ned  hairs; 
males  with  pronotum  slightly  wider  anterior  to  the  mid-section,  anterior 
pronota 1 angles  arcuate,  lateral  margins  broadly  and  shallowly  reflexed; 
disc  b i ca 1 lose  with  a short  median  groove  in  both  sexes,  more  pronounced 
in  females;  elytra  subulate. 

Aedeagus:  Penis  slender,  obliquely  bent  near  base,  produced 

distal  ly  forming  a rounded  wedge-shaped  slightly  concave  point,  genital 
opening  partially  covered  by  a flap  with  a membranous  suture  extending 
two-thirds  the  distance  toward  the  base  of  the  penis;  right  paramere 
short,  slightly  curved  before  an  angulate  feebly  hooked  tip;  left  para- 
mere flattened,  arcuate,  tip  slightly  expanded  and  rounded  (Figs.  17 
and  17a) . 
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C . d i spa r is  a distinctive  but  variable  species  and  could  only 
be  confused  with  f 1 avoma rg i natus  which  is  large  with  the  pronotum  very 
noticeably  widened  anteriorly  in  both  sexes. 

SYSTEHAT 1 CS , DISTRIBUTION  AND  BIONOMICS:  A long  series  in  the 
University  of  Michigan  collection  has  been  examined  and  Champion's 
const  rictus  and  Pic's  subspecies  prove  to  be  color  variants.  Confusing 
color  variability  occurs  among  members  of  d i spar,  fema les  usually  have 
red  pronota,  males  black.  Elytral  and  body  color  also  vary  considera- 
bly. The  aedeagus  and  the  antennal  joint  proportions  deviate  somewhat 
more  than  usual  for  Chau  1 iognath i n i . A series  taken  on  the  same  day  in 
Ma t amo ro s , S ta te  of  Puebla,  in  Mexico  linked  morphological  dissimilarities 
C . d i spa r appears  most  frequently  near  the  end  of  the  rainy  sea- 
son in  August  and  September  over  a restricted  range  at  the  southern  edge 
of  the  Mexican  Plateau  at  3000  to  5000  foot  elevations.  A known  host 
plant  genus  is  E upa t o r i um , a Compositae  of  subtropical  dry  forest 
commun i ty . 

MATERIAL  EXAMINED:  39  specimens. 

United  States  Museum  Collection  - Mexico;  (Morelos)  Puente  de 
Ixtla  - liF  and  1$  , Hajintlan  - 1 . 

California  Academy  of  Sciences  Collection  - Mexico;  (Guerrero)  - 
Tasco  (2  a * and  3 $ ) . 

University  of  Michigan  Collection  - Mex i eg  (Puebla)  - 14c r*  and 

>5$  . 

Personal  Collection  - Mex i co ; (Cuernavaca)  - 1 . 

OTHER  REPORTED  LOCALITIES:  Mex i co;  (Guerrero)  Ch i 1 pane i ngo  , 


(Colima)  Toni  la,  (Michoacan)  Huetamo. 
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Chau  1 i ognat hus  f ] avoma rg i natus  Champion 

Chau  1 i ognathus  f 1 avoma rg i natus  Champion.  1914,  p.  164.  Type:  Mexico  - 

Huetamo. 

DESCRIPTION:  Yellowish-brown;  an  i nterocu lar  b lack  V-shaped 

figure  extends  posteriad  from  antennal  bases  and  may  be  expanded  and 
coalesced  to  cover  most  of  the  posterior  half  of  the  head;  central  half 
of  clypeus  and  antennae  black;  pronotum  yellow-margined,  disc  reddish- 
brown  becoming  vittate  with  lateral  brownish-black  longitudinal  mark- 
ings that  may  be  expanded  and  united  covering  all  but  the  margins; 
elytra  immaculate  or  with  broad  black  vittae  extending  from  the  humeral 
angles  almost  to  the  apex;  metasternum  often  black  posteriorly,  meso  and 
metasterna  1 epimera  and  episterna  margined  with  black;  legs  brownish-red 
or  with  the  femoral  apices,  tibiae,  and  tarsi  brownish-black.  Length: 
Males:  12-14  mm,  females  13-15  mm. 

Head  opaque, with  short  coarse  erect  hairs;  pronotum  opaque  ex- 
cept for  semishining  margins,  with  short  coarse  erect  hairs,  strongly 
widened  anterior  to  the  mid-section  in  both  sexes,  anterior  angles  arcu- 
ate, lateral  margins  broadly  and  fairly  strongly  reflexed;  elytra  subu- 
late, semiopaque,  slightly  rugose  with  scattered  punctations  and  short 
coarse  inclined  hairs. 

Aedeagus:  Penis  short  and  moderately  stout,  obliquely  bent  near 

base,  produced  distal ly  forming  a deeply  concave  spoon-shaped  apical 
process,  genital  opening  partially  covered  by  a flap  with  a membranous 
suture  extending  two-thirds  the  distance  toward  the  base  of  the  penis; 
right  paramere  straight,  stout,  flattened  tip  with  a dorso-mes i a 1 1 y 


65 


directed  hook;  left  paramere  flattened,  bent  sharply  near  the  apex  (Figs. 
18  and  18a) . 

A color  variant  of  di spar,  with  immaculate  yellowish-brown  elytra 
and  a largely  black  head,  described  by  Champion  as  a species,  C.  con- 
st. ri ct us,  superficially  resembles  f 1 avomargi natus  but  aedeagal  differences 
easily  separate  the  species.  All  forms  are  found  in  the  same  area  but 
-1  avomarqi natus  is  larger,  the  pronotum  is  wider  anterior  to  the  mid- 
section, the  penis  is  more  produced  apical ly,  and  the  right  paramere  of 
the  aedeagus  is  flattened  and  more  hooked  apical ly. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  Color  variation  is 

comparable  to  that  of  the  other  Chau  1 i ognathi dae,  seemingly  in  response 
to  a combination  of  humidity  and  temperature. 

This  species  is  uncommon  along  the  west  central  lowland  coast  of 
Mexico  and  has  been  collected  in  the  tropical  dry  forest  community  rang- 
ing up  to  1500  feet  altitude.  All  of  my  collections  were  made  in  late 
August,  two  months  after  the  beginning  of  the  rainy  season  in  that  region. 
Known  examples  have  been  restricted  to  the  states  of  Colima  and  Michoacan. 
MATERIAL  EXAMINED:  9 specimens. 

Personal  Collection  - Mexico;  (Colima)  Colima  - 6<?  - and  3$ 

OTHER  REPORTED  LOCALITIES:  Mexi co:  (Michoacan)  Huetamo. 

Chau  1 iognathus  sodal i s Waterhouse 

Chau] iognathus  sodaHs  Waterhouse.  1878,  p.  326.  Type:  Mexico  (Oaxaca). 

Cha^j  iognathus  sodajis,  chevrol at i Pic.  1914,  p.  471.  Type:  Mexico 

(Durango). 

Ch.au  1 iognathus  sodaljs  graescutei  1 ar i s Pic.  1914,  p.  471.  Type:  Mexico 

^Durango). 
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DESCRIPTION:  Black;  pronotum  yellowish  with  a black  acutely  tri- 

angulate longitudinal  vitta;  elytra  yellowish  with  the  distal  third  black; 
elytral  bases  with  a trace  of  black  lateral  to  the  scutellum  that  may  be 
expanded  forming  a triangular  patch  extending  along  the  sutural  margin; 
eighth  abdominal  sternite  brownish-yellow,  posterior  margins  of  remaining 
abdominal  sternites  narrowly  yellow.  Length:  Males  22-25  mm,  females 

24-2 7 mm. 

Head  and  pronotum  semi  opaque,  wi th  long  fine  erect  hairs,  interme- 
diate antennal  joints  flattened  and  broadened;  anterior  pronotal  angles 
broadly  arcuate,  lateral  edges  strongly  and  broadly  reflexed;  elytra 
nearly  parallel,  semiopaque,  rugose,  with  short  inclined  hairs. 

Aedeagus:  Penis  fairly  stout,  produced  apical ly  forming  a broad 

bluntly  wedge-shaped  process;  genital  orifice  covered  with  a flap  with  a 
membranous  suture  extending  to  the  base  of  the  penis;  right  paramere  con- 
cave proximal ly,  narrowing  to  a short  sharply  bent  rounded  tip;  left 
paramere  broad,  flattened,  narrowing  to  form  a bluntly  rounded  tip  (Fig. 
19). 

C.  sodalis  is  among  the  largest  but  also  the  rarest  of  the  spe- 
cies of  the  tribe  Chaul iognathini . Its  size,  the  longitudinal  black 
pronotal  stripe,  and  flattened  intermediate  antennal  joints  separate  the 
species  from  other  Central  American  and  Mexican  forms. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  Waterhouse  (18 78 ) and 

others  regarded  color  variations  listed  in  the  original  description  as 
varieties  but  differences  are  no  more  extensive  than  those  frequently  en- 
countered among  other  members  of  the  genus.  As  more  material  becomes 
available,  lighter  variants  of  sodal i s mav  be  anticipated.  Waterhouse 
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(1878)  described  a male  and  female  with  elytra  entirely  yellowish  as  typi- 
cal and  described  two  varieties;  one  with  black  elytral  apices  and  a 
second  with  a black  basal  patch  in  addition  to  black  apices.  Pic  (1914) 
gave  subspecific  names  to  both  of  these  color  variations,  neither  of 
which  seems  warranted  until  the  differences  can  be  shown  to  not  be  en- 
vironmentally influenced. 

Five  specimens,  in  the  British  Museum  Collection,  were  collected 
in  the  type  locality,  the  State  of  Oaxaca  of  Mexico.  Pic's  (1914)  varie- 
ties are  reported  from  the  State  of  Durango,  Mexico.  The  two  reported 
localities  imply  a dry  middle  altitude  forest  or  near  desert  community 
habitat  for  the  species. 

MATERIAL  EXAMINED:  One  specimen. 

Cal i forni a Academy  of  Science  Collection:  No  locality  listed,  one 

female. 

Chau  1 i ognathus  aterrimus  Gorham 

Chau  1 i ogna thus  aterrimus  Gorham.  1881,  p.  76.  Type:  Mexico  (Puebla). 

Chau  1 i ognathus  col  laris  Gorham.  1881,  p.  76.  Type:  Mexico  - Cordova. 

DESCRIPTION:  Black;  antennal  sclerites  yellowish;  pronotum  usu- 

ally entirely  reddish  or  entirely  black,  in  a small  percentage  of  speci- 
mens reddish  with  two  lateral  black  spots  and  sometimes  a third  central 
spot  and  the  margins  blackish;  lateral  and  posterior  margins  of  abdominal 
sternites  narrowly  yellowish.  Length:  Males  10-12  mm,  females  11-13  mm. 

Body  semiopaque  to  semishining  above,  clothed  with  scattered 
sem 1 erect  moderately  long  hairs;  pronotum  subquadrate  to  slightly  trans- 
verse in  males,  transverse  in  females,  rounded  anteriorly,  shallowly  and 
broadly  reflexed;  elytra  parallel  and  rugose. 
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Aedeagus:  Penis  slender,  bent  near  base,  produced  apical ly  form- 

ing a long  half-round  1 ip,  a flap  with  a membranous  suture  extending  two- 
thirds  the  distance  to  the  base  of  the  penis  partially  covers  the  geni- 
tal orifice;  right  paramere  slender,  sharply  curved  over  the  distal  half 
and  terminating  in  a feeble  hooked  tip;  left  paramere  flattened,  widened 
basal  ly,  tapering  to  a pointed  tip  (Figs.  20  and  20a). 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C.  aterrimus  is  one  of 

a few  largely  black  Chau  1 iogna th i n i . It  lacks  the  very  long  vestiture  of 
vi  ttatus . Its  size  should  separate  this  species  from  other  dark  forms. 

C.  aterrimus,  1 i ke  d ispar , is  more  variable  than  most  species  of 
Chau  1 iognath i n i . Champion  (1914)  accepted  Gorham's  (1881)  species 
co1 ]aris  and  aterrimus . Both  species,  based  on  small  samples  from  a very 
limited  range,  were  essentially  identical  but  the  pronotum  of  collaris 
was  supposed  to  be  shiny  and  that  of  aterrimus  dull.  I have  seen  addi- 
tional specimens  from  a much  wider  range,  including  the  states  of  Jalisco 
and  Zacatecas,  far  west  of  the  type  localities.  If  specimens  from  either 
end  of  the  species  range  are  examined,  apparent  specific  differences  may 
be  seen.  Western  examples  have  somewhat  wider  pronota,  less  prominent 
eyes , the  lip  of  the  penis  is  narrower,  and  the  right  paramere  is  not 
so  sharply  bent  distal ly.  Pronota  vary  from  semiopaque  to  almost 
shining. 

Sy s tema tic  collecting  th roug hou t the  known  range  a nd  adj acent 
areas  and  breeding  experiments  would  probably  finally  resolve  the  status 
of  these  forms  but  I bel ieve  that  an  east-west  cl ine  may  be  represented 
here.  If  this  is  the  case,  then  the  species  collaris  cannot  stand. 
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Known  distribution  is  entirely  within  the  dry-forest  community 
of  the  southern  slopes  of  the  Mexican  Plateau  at  elevations  of  2500  to 
6000  feet.  C_^  aterr imus  has  been  collected  from  the  States  of  Puebla 
and  Oaxaca  in  the  east  to  Jal isco  and  the  southern  arm  of  Zacatecas  in 
the  west. 

MATERIAL  EXAMINED:  36  specimens. 

United  States  National  Museum  Collection  - Mexico;  (Morelos)  - 
Cuernavaca  - and  5?  , (Guerrero)  - Tasco,  9o*  and  10$  , Cuapongo 

- 1$  , Coachyula  - 2cr*  , (Jalisco)  - Guadalajara  - 1**  and  3$  , 
(Zacatecas)  - Tlaltenango  -id”  and  2$  . 

Chau  1 i ognathus  h i e rog 1 yph i cus  Gorham 

Chau  1 i ognathus  h ierog lyph icus  Gorham.  1885,  p.  282.  Type:  Mexico  - 

Guana  j uato. 

DESCRIPTION:  Brownish-black;  antennal  bases,  frons,  genae, 

basal  half  of  mandibles,  and  submentum  usually  yellowish-brown;  thoracic 
segments  brownish-black  or  occasionally  the  prosternum  and  scutellum  is 
yellowish,  pronotum  with  an  elaborate  system  of  six  to  eight  irregularly- 
shaped  black  maculae  that  may  be  coalesced  and  expanded  until  all  but 
the  pronotal  margins  are  dark;  elytra  brownish  or  greenish-yellow,  im- 
maculate or  with  a small  round  or  oblong  brownish-black  spot  two-thirds 
distad,  bases  with  a narrow  irregular  brownish  stripe;  legs  yellowish- 
brown,  coxae  darker;  posterior  and  lateral  borders  of  abdominal  sternites 
yellowish;  terminal  abdominal  segment  brownish-yellow.  Length:  Males 

8-11  mm,  females  9-13  mm. 

Head  semi  opaque, w i th  short  coarse  erect  hairs;  pronotum  semi- 
shining,  with  coarse  erect  hairs  twice  the  length  of  those  on  the  head 
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anterior  angles  variable  but  generally  broadly  rounded  in  males  and 
rounded  in  females,  lateral  edges  broadly  and  shallowly  reflexed  near 
the  hind  angles;  elytra  parallel,  semiopaque,  punctate,  wi th  short  coarse 
i nc  1 i ned  hairs. 

Aedeagus:  Penis  long  and  slender,  sharply  bent  near  base,  pro- 

duced apical  ly  forming  a very  short  rounded  process,  genital  opening 
covered  by  a flap  with  a membranous  suture  extending  two-thirds  the  dis- 
tance to  the  base  of  the  penis;  right  paramere  gently  curved  and  shal- 
lowly concave  before  a hooked  tip;  left  paramere  flattened  throughout 
its  length,  arcing  laterad  toward  an  attenuated  tip  (Fig.  21). 

C.  h i e rog lyph i cus  is  distinct  with  a peculiarly  marked  pronotum 
that  defies  written  description.  C.  forreri  has  a somewhat  similar 
pronotal  design  but  is  much  larger  and  the  basal  half  of  the  elytra  is 
dark.  Aedeagal  conformation  also  separates  the  two  species. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Color  variability  is 

substantial  among  members  of  this  species  but  gradation  of  pronotal  mark- 
ings link  all  variants. 

C.  h i erog 1 yph i cus  has  a restricted  distribution  on  the  southwest 
slopes  and  southern  border  of  the  Mexican  Plateau.  Reported  localities 
range  from  2500  to  6000  feet  elevation  in  the  dry-forest  and  savannah- 
desert  ecotone.  Adults  emerge  near  the  close  of  the  summer  rainy  season 
or  the  beginning  of  the  winter  dry  season  coincident  with  flowering  of 
host  plants  that  include  He  1 i anthus  sp.  and  other  Compositae.  The  spe- 
cies is  uncommon  in  collections  and  apparently  is  so  in  the  field. 

MATERIAL  EXAMINED:  20  specimens. 
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United  States  National  Museum  Collection  - Mexico;  (Colima)  - 
Volcan  Colima  - and  2%  . 

California  Academy  of  Sciences  Collection  - Mexico;  (Nayarit)  - 
Tepic  - 1 % , (Jalisco)  - Jiquilpan  - 3$  , Guadalajara  - 2 cf*  and  2$  . 

Deutsches  Entomo 1 og i sche  Instituit  Collection  - Mexico;  (Jalisco)  - 
Guadalajara  - \d*  and  1?  . 

Personal  Collection  - Mex i co;  (Jalisco)  - Ciudad  Guzman  - 2a* 
and  1 % . 

OTHER  REPORTED  LOCALITIES;  Mex i co  (Guanajuato),  (Aguasca 1 i entes)  , 
(Jalisco)  - Sayula,  (Colima)  - Tonila,  Zapotlan,  (Guerrero)  - Rio  Balsas. 

Chau  1 i ognathus  forrer i Gorham 

Chau  1 iognathus  forreri  Gorham.  1885,  p.  282.  Type:  Mexico  - Ventanas. 

Chau  1 iognathus  subu 1 i penn i s Gorham.  1885,  p.  282.  Type:  Mexico  - 

Tehauntepec 

DESCRIPTION:  Yellowish;  head  with  two  short  oblong  or  quadrate 

black  interocular  markings,  occipital  region  and  all  but  first  two  or 
three  antennal  segments  brownish-black;  pronotum  immaculate  or  grading 
progressively  from  two  to  eight  discal  maculae,  three  or  four  of  which 
on  each  side  may  very  occasionally  be  confluent  producing  lateral 
vittae;  elytra  color  variable,  immaculate,  distal  third  to  half  black, 
or  black  with  yellow  bases  and  proximal  humeral  margins;  abdominal 
sternites  of  those  forms  with  elytra  largely  dark  often  with  small  lat- 
eral black  spots.  Length:  Males  11-14  mm,  females  12-16  mm. 

Head,  pronotum,  and  elytra  semiopaque  in  darker  examples  and 
semishining  in  lighter  forms,  head  and  pronotum  with  short  coarse  erect 
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hairs;  anterior  pronotal  angles  rounded,  lateral  margins  broadly  and 
fairly  strongly  reflexed;  elytra  subulate  in  lighter  forms  and  lanciform 
in  darker  specimens,  slightly  rugose,  sparsely  punctate,  wi th  short  coarse 
i nc 1 i ned  ha i rs  . 

Aedeagus:  Penis  slender,  obliquely  bent  near  the  base  forming 

a long  slender  concave  spoon-shaped  process,  genital  opening  partially 
covered  by  a flap  with  a membranous  suture  extending  two-thirds  the  dis- 
tance toward  the  base  of  the  penis;  right  paramere  rather  stout  and 
cylindroid  narrowing  apically  to  a sharp  hook;  left  paramere  flattened, 
mid-section  membranous,  arcing  laterad  to  an  expanded  bluntly  rounded 
tip  (Fig.  22) . 

The  pronotal  color  pattern,  obscure  traces  of  which  are  discerni- 
ble even  in  immaculate  specimens,  differentiates  forrer i from  other 
known  species  of  North  and  Central  America.  C.  forreri  is  larger  and 
more  robust  than  h ierog lyph i cus  which  has  an  analagous  pronotal  color 
pattern  that  varies  in  a similar  manner. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Champion  ( 19 14)  ap- 

parently did  not  see  specimens  of  forreri  with  entirely  yellowish  elytra 
but  described  each  of  the  three  forms  with  maculate  elytra  as  varieties. 
The  dark  form  with  yellow  bases  and  humeral  margins  is  uncommon  in  the 
field  and  in  collections.  Gorham  (1885)  described  this  variation  as  a 
species,  subu 1 i penn i s . Aedeagal  similarity  unites  all  known  variants. 

C.  forreri  occurs  in  the  lowland  acacia-scrub  region  along  the 
west  central  Mexican  coast  from  the  Isthmus  of  Tehauntepec  northwestward 
to  the  State  of  Sinaloa  and  on  the  slopes  of  and  occasionally  onto  the 
western  edge  of  the  Mexican  Plateau  in  dry  humid-forest  communities. 
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Emergence  of  adults  is  correlated  with  rainfall  and  flowering  of  host 
plants  and  occurs  over  a period  of  several  months  in  late  summer. 
MATERIAL  EXAMINED:  22  specimens. 

United  States  National  Museum  Collection  - Mexico:  (Guerrero)  - 
Rio  Balsas  - and  2%  , Acapulco  - 2 o'*  and  3S  , Ixcuinatoyac  - 

1 , (Sinaloa)  - La  Concha  - 3d*  and  3?  • 

California  Academy  of  Sciences  Collection  - Mexico;  (Morelos)  - 
Hujintlan  - Id*  and  IS  • 

Deutsches  Entomolog i sche  Institut  Collection  - Mexico; 

(Guerrero)  - Unmarked  locality  - 1?  . 

• University  of  Michigan  Collection  - Mexico;  (Puebla)  - Matamoros 
- 2<f*  and  2%  . 

Personal  Collection  - Mex i co;  (Oaxaca)  - Tehauntepec  - lcf*  , 
(Guerrero)  - Tasco  - IS  . 

OTHER  REPORTED  LOCALITIES:  Mex i co;  (Sinaloa)  - Ventanas, 

(Guerrero)  - Rincon,  Venta  de  Peregrino,  Tierra  Colorada,  Ch i 1 pane i ngo, 
Venta  de  Zopilote,  (Michoacan)  - Huetamo. 

Chaul iognathus  d i st i nguendus  Waterhouse 

Chau  1 i ognathus  d i st i nguendus  Waterhouse.  1 878 , p.  328.  Type: 

Guatemala. 

Chau  1 iognathus  tabu latus  Gorham.  1 88 1 , p.  70.  Type:  Costa  Rica, 

N i caragua-Chonta 1 es . 


Chau  1 i ognathus 
Chonta les . 

tricolor 

Gorham. 

1881 , 

P-  70. 

Type: 

N i caragua- 

Chau  1 iognathus  jucundus 
Geronimo,  Cubulco. 

Gorham. 

1881  , 

O 

CL 

Type; 

Guatema la-San 

Chau  1 i ognathus 

semicinctus  Pic. 

1915, 

p.  16. 

Type: 

Mexi co-Mexico. 
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Chau  1 i ognathus  d i st i nguendus  breveap ica 1 i s Pic.  1928,  p.  63.  Type; 

Brazi 1 . 

DESCRIPTION:  Black;  prothorax  yellowish  in  mature  or  reddish- 

yellow  in  newly  emerged  specimens;  a black  irregularly  pentagonal-shaped 
figure  of  variable  extent  occupies  the  posterior  two-thirds  of  the 
pronotum  except  for  a transverse  yellowish  basal  margin;  elytra  widened 
at  the  mid-section  with  extremely  variable  color  patterns  ranging  from 
almost  wholly  black  with  apices  yellowish  or  with  a narrow  yellowish 
humeral  strip  extending  from  the  elytral  bases  halfway  towards  the  apex 
to  forms  having  yellow  elytra  with  a black  triangulate  figure  on  either 
side  of  the  scutellum  and  a second  black  triangular  wedge  often  extend- 
ing from  the  sutural  to  lateral  margins  distad  to  the  middle  of  the 
elytra;  mesosternum  often  yellowish;  abdominal  sternites  often  bor- 
dered posteriorly  and  laterally  with  yellow,  eighth  sternite  entirely 
yellow  in  both  sexes.  Length;  Males  14  to  17  mm,  females  15  to  19  mm. 

Head  and  pronotum  semiopaque,  wi th  short  coarse  erect  hairs; 
anterior  angles  of  pronotum  rounded,  lateral  edges  strongly  reflexed; 
elytra  widened  at  the  mid-section,  opaque, with  short  coarse  semierect 
hairs. 

Aedeagus:  Penis  slender  and  long,  produced  apically  to  a 

blunted  wedge-shaped  point,  a flap  partially  covering  the  genital  ori- 
fice; right  paramere  strongly  concave  mesial ly,  sharply  curved  just  be- 
fore the  apex  forming  a truncated  bifid  tip;  left  paramere  flattened 
basal ly,  gently  curved  lateral  from  the  base  to  a rounded  expanded  tip 
(Fig.  23). 
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Coloration  and  size  distinguishes  this  species  from  others  of 
the  family.  Some  forms  have  color  patterns  similar  to  those  of 
basal i s , but  that  species  is  much  smaller.  The  bi hamate  curved  apex 
of  the  right  paramere  is  characteristic  of  di st i nguendus . 

SYSTEMAT1CS,  DISTRIBUTION  AND  BIONOMICS:  Elytral  coloration 

patterns  are  extremely  variable.  A long  series  collected  by  T.  H. 
Hubbell  in  Honduras  demonstrates  continuity  of  these  variations. 

Aedeagal  conformation  unites  all  variants.  Gorham  (1881)  described 
three  species,  i ucundus . tricolor  and  tabul atus . the  first  two  of  which 
were  recognized  by  Champion  (191  ^+)  as  color  variants  and  the  last  con- 
sidered synonymous  to  d i st i nguendus . The  variety  i nscutel 1 ar? s corres- 
ponds very  closely  to  Waterhouse's  (I878)  original  description  and  is 
probably  no  more  than  a color  variant.  The  variety  breveapi cal i s was 
described  from  Brazilian  material  and  may  be  related  to  a South  American 
species  of  Chau  1 i ognathus  rather  than  to  di sti nguendus  since  the  latter 
species  is  not  known  farther  south  than  Costa  Rica.  Until  Pic's  type 

I 

can  be  examined  this  conclusion  cannot  be  confirmed. 

Pic  (1915)  also  described  a species,  semi ci nctus , stated  to  be 
close  to  di st i nguendus  but  separable  because  of  color  variation.  The 
type  has  not  been  seen  but  the  description  perfectly  depicts  scarce 
examples  of  di sti nguendus  with  elytra  black  except  for  narrow  yellowish 
apical  borders.  Until  the  aedeagus  of  the  type  is  seen  it  appears  de- 
sirable to  consider  the  species  as  a synonym. 

C.  di sti nguendus  has  been  collected  from  lowland  and  foothill 
regions  of  Mexico,  Guatemala,  Honduras,  San  Salvador,  Nicaragua,  and 
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Costa  Rica,  although  records  up  to  3000  feet  in  interior  Honduras  and 
on  the  Mexican  highland  slopes  are  known.  It  is  most  common  in  drier 
tropical  and  subtropical  humid  forested  areas  during  the  summer  rainy 
season.  Preferred  host  plants  are  not  known;  specimens  usually  have 
been  taken  singly  when  observed  on  vegetation  as  diverse  as  coffee  and 
beans  but  not  in  virgin  forest  regions. 

C . d i s t i nguendus  is  an  abundant,  successful  species  that  has 
been  able  to  occupy  a range  extending  across  the  Isthmus  of  Tehauntepec 
into  the  moist  southeastern  slopes  of  the  Mexican  Plateau  and  transvers- 
ing  the  Nicaraguan  rain  forested  lowlands  into  Costa  Rica.  Extreme 
dryness  of  the  Mexican  Plateau  and  the  Panamanian  lowland  rain  forest 
restrict  distribution  further  northward  and  southward. 

MATERIAL  EXAMINED:  72  specimens. 

United  States  National  Museum  Collection  - Mexico;  (Sinaloa)  - 
La  Concha  - 1$  , Mazatlan  - 2 ? , Venedio  - 35  • Guatemala;  San 

Geronimo  - 2$.  . El  Salvador;  La  Libertad  - 1%  • Honduras ; Danli  - 

1$  , Tegucigalpa  - Id*  and  2%  . N i caragua ; Managua;  Id*  and  1$  . 

Costa  Rica;  Las  Canas  - Id*  and  1$  , San  Lucas  - 3?  . 

California  Academy  of  Sciences  Collection  - Mex i co  (Sinaloa) 

La  Concha  - 1$  , Venedio  - Id*  and  2?  , (Guerrero)  Rio  Balsas  - 2or* 

and  10  $ . El  Salvador;  San  Salvador  - l£  • 

University  of  Michigan  Collection  - Honduras ; (Cisco  Morazon) 
Zamorano  - 19©'*  and  5$  , (El  Paraiso)  - Id*  and  1$  . 

Personal  Collection  - Costa  Rica;  Santa  Elena  - 15  . N i caragua 

Volcan  Consequina  - . Guatema 1 a ; Champerico  - . 

OTHER  REPORTED  LOCALITIES:  Mex i co ; (Puebla)  Huanchi nango , 

(Guerrero)  Acapulco,  Ch i 1 pane i ngo , (Durango),  (Oaxaca). 
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Chaul i ognathus  d i ml d i atus  Waterhouse 
Chau  1 i ognathus  dimi di atus  Waterhouse.  1 878 , p.  330.  Type:  Mexico. 

DESCRIPTION:  Black;  prothorax  yellowish-red;  elytra  yellowish- 

red  with  distal  half  black;  lateral  and  posterior  margins  of  abdominal 
sternites  yellowish,  aedeagal  cap  and  seventh  and  eighth  sternites  of 
females  yellowish.  Length:  Males  13-15  mm,  females  15-17  mm. 

Head  semi  opaque  with  coarse  erect  hairs;  pronotum  semi  opaque,  wi th 
a very  fine,  short  pubescence,  anterior  angles  rounded  in  males  and 
broadly  arcuate  in  females,  lateral  edges  strongly  reflexed;  elytra 
nearly  parallel,  semiopaque,  punctate,  with  coarse  inclined  hairs. 

Aedeagus:  Penis  slender,  produced  apical ly  forming  a long  spatu- 

late  process,  a very  short  flap  partially  covers  the  genital  orifice; 
right  paramere  rounded,  slender,  sinuous,  with  a tiny  mesial  hook;  left 
paramere  slightly  longer  and  stouter  than  the  right,  bent  sharply  for 
the  distal  third,  with  a stout  ante-apical  projection  armed  with  a spur 
extending  distad  (Figs.  24  and  24a). 

A sibling,  the  new  species  champi oni . is  very  much  like 
di mi di atus . C.  dimidiatus  has  a much  shorter  head;  the  ratio  between 
the  distance  from  the  antennal  sclerites  to  the  edge  of  the  clypeus  and 
the  distance  between  the  antennal  sclerites  is  1.58  for  di mi di atus  and 
2.75  for  champi  oni  . The  pronotum  of  dimi di atus  is  wider  and  not  narrowed 
anteriorly.  C.  champi  oni  has  short  coarse  semierect  pronotal  hairs.  The 
penis  of  di mi di  atus  is  much  stouter  and  the  apical  structure  of  the  left 
paramere  is  unlike  that  of  champi oni . C.  heros  could  also  be  confused 


with  di  mi  di  atus  but  that  species  has  a black  central  spot  on  the  pronotum. 


78 


SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Waterhouse  (I878)  de- 

scribed dimi di atus  from  specimens  collected  in  Mexico.  Gorham  ( 1 88 1 ) 
included  new  records  from  Costa  Rica  and  Nicaragua,  acknowledging  pronotal 
and  vestiture  differences,  but  did  not  consider  these  signified  a new 
species.  When  Champion  (191^)  studied  the  Chaul iognathi ni  he  apparently 
made  his  aedeagal  drawings  from  Central  American  and  Ecuadorian  speci- 
mens. Original  descriptions  and  examination  of  specimens  clearly  estab- 
lish that  two  species  are  involved.  A redescription  and  aedeagal  draw- 
ing of  di mi di atus  is  presented  here  and  the  other  species  is  described 
later  in  this  paper  as  champi oni . 

C.  dimidiatus  has  been  collected  only  in  the  Cordoba  area  of 
Veracruz  in  Mexico.  Little  ecological  information  is  available.  The 
known  habitat  is  within  the  dry-forest  community  of  the  southeastern 
slopes  of  the  Mexican  Plateau  at  about  3000  feet  elevation. 

MATERIAL  EXAMINED:  8 specimens. 

California  Academy  of  Sciences  Collection  - Mexi co  (Veracruz) 

- 1 £ and  2 % . 

United  States  National  Museum  Collection  - Mexi co;  (Veracruz)  - 
Cordoba  - 2 </*  and  3 ? . 

OTHER  REPORTED  LOCALITIES:  None. 

Chaul i ognathus  pal  1 i dus  Waterhouse 

Chaul iognathus  pallidus  Waterhouse.  1 878 , p.  330.  Type:  Mexico. 

Chau  1 i ognathus  oedemeroides  Gorham.  1881,  p.  73.  Type:  Mexico  - Tuxpam 
(Veracruz);  British  Honduras  - Rio  Hondo;  Guatemala  - Guatemala  City, 
Aceituno,  Cahabon,  Chacoj,  Panzos,  San  Geronimo,  Purula;  Nicaragua  - 
(Chontales),  Chiriqui. 
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Cjiau-liognathus  fuscescens  Gorham.  1881,  p.  73.  Type:  Mexico  - Cordoba, 

Tuxpam  (Veracruz),  Oaxaca  (Oaxaca);  Guatemala  - Sinanja  Valley; 
Nicaragua  - No  locality  cited. 

DESCRIPTION:  Yellowish;  antennae  and  palpi  brownish-black;  ely- 

tral  bases  with  a narrow  brownish-black  band  of  varying  width  beginning 
centrally  and  extending  to  the  lateral  and  sutural  margins;  distal  third 
of  femora,  tibiae,  and  tarsi  brownish-black.  Length:  Males  12-15  mm, 

females  14-18  mm. 

Head  and  pronotum  semi  opaque,  wi th  a very  short  coarse  vestiture; 
pronotum  quadrate  in  males,  slightly  transverse  in  females,  anterior 
angles  rounded,  lateral  edges  shallowly  reflexed;  elytra  parallel,  semi - 
opaque,  slightly  rugose,  with  short  inclined  hairs. 

Aedeagus:  Penis  slender,  apex  produced  somewhat  forming  a 

rounded  triangulate  tip,  genital  opening  partially  covered  by  a flap  with 
a membranous  suture  extending  to  the  base  of  the  penis;  right  paramere 
flattened,  in  profile  narrower  at  the  base  expanding  to  a notched  tip; 
left  paramere  flattened,  bent,  and  expanded  apical ly  forming  a truncated 
tip  armed  with  a curved  hook  at  one  end  and  a tooth  at  the  other  (Figs. 

25,  25a,  25b). 

Aedeagal  differences  and  lack  of  a marking  on  the  fifth  abdominal 
segments  distinguish  pa  1 1 i dus  from  its  souther  sibling  ci ngu 1 i vent ri s . 

C,  discus,  a more  northerly  species,  has  less  prominent  eyes  and  broadly 
arcuate  anterior  pronotal  angles.  C.  sulphureus  is  sulphur-yellow,  has 
less  prominent  eyes  and  coarse  erect  pronotal  hairs.  Aedeagi  also  are 
different  in  these  last  two  species. 

SYSTEMATl CS,  DISTRIBUTION,  AND  BIONOMICS:  Erichson  (1847)  de- 

scribed a species,  ci ngul i ventri s.  that  is  now  known  to  range  from  Costa 
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Rica  to  Bolivia  and  Venezuela.  Gorham's  ( 1 88 1 ) species,  pal  1 idus.  is 
found  from  Costa  Rica  northward  to  the  southeastern  slopes  of  the  Mexican 
Plateau.  Gorham  (1881,  1885)  and  Champion  (1914)  did  not  distinguish  be- 
tween the  two  species  and  designated  both  pal  1 idus.  They  are  sibling 
species  that  differ  only  in  the  presence  of  fifth  abdominal  segment  mark- 
ings found  on  ci ngul i ventri s and  a small  but  consistent  difference  in  the 
aedeagus.  The  ranges  of  the  species  meet  in  Costa  Rica  although  the  pre- 
dominant species  there  is  ci ngul i ventri s . Hybridization  may  be  possible 
in  the  zone  of  overlap  but  no  hybrids  have  been  detected.  It  would  seem 
that  the  abdominal  markings  may  serve  to  identify  the  species  in  nature. 

Gorham's  species  oedemeroi des  and  f uscescens  describe  minor  color 
variations  within  the  limits  of  the  redescription  given  above.  C . 
pal  1 i dus  is  primarily  a middle  elevation  form  of  dry-forest  communities. 

It  is  commonly  found  on  Compositae  in  late  summer  in  most  localities. 

MATERIAL  EXAMINED:  33  specimens. 

United  States  National  Museum  Collection  - Mexi co:  (Oaxaca)  - 
Oaxaca  - 8<^  and  7?  , Pochuxtla  - 1<^  and  2 $ , (Veracruz)  - Cordoba  - 
10$  . 

Personal  Collection  - Costa  Rica:  Heredia  - \<f  and  2%  . 

University  of  Michigan  Collection  - Honduras : (Comayagua)  - 
Montanuela  - \<f  . 

California  Academy  of  Sciences  Collection  - Guatemala:  - Pol  chic 
River  - 1 </*  . 

OTHER  REPORTED  LOCALITIES:  Mexico:  (Veracruz)  Tuxpam.  Guatemala; 

Guatemala  City,  Aceituno,  Cahabon,  Chacoj , Panzos,  San  Geronimo,  Purula, 
Sinanja  Valley.  British  Honduras : Rio  Hondo.  Ni caragua  (Chontales) 

Chi r i qui . 
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Species  of  the  Central  American  Rain-forest 
Chau  1 i ognathus  ci ngu 1 i vent ri s (Erichson) 

Challianthia  ci ngul i ventri s Erichson.  1847,  p.  83.  Type:  Peru. 

DESCRIPTION:  Yellowish;  antennae  and  palpi  brownish-black; 

elytral  bases  with  a brownish-black  band  of  varying  width  beginning  cen- 
trally and  extending  to  the  lateral  and  sutural  margins;  distal  third  of 
femora,  tibiae,  and  tarsi  brownish-yellow;  fifth  abdominal  tergite  with 
postero-1 ateral  brownish-black  maculations  that  may  in  some  specimens  be 
expanded  to  form  a continuous  belt  encompassing  both  tergite  and  sternite. 
Length:  Males  12-15  mm,  females  14-18  mm. 

Head  and  pronotum  semi  opaque,  wi th  a very  short  coarse  vestiture, 
pronotum  quadrate  in  males,  slightly  transverse  in  females,  anterior 
angles  rounded,  lateral  edges  shallowly  reflexed;  elytra  parallel,  semi - 
opaque,  slightly  rugose, with  short  inclined  hairs. 

Aedeagus:  Penis  slender,  apex  produced  somewhat  forming  a rounded 

triangulate  tip,  genital  opening  partially  covered  by  a flap  with  a mem- 
branous suture  extending  to  the  base  of  penis;  right  paramere  flattened, 
tip  truncate  with  a small  angular  tooth  extending  dorsad;  left  paramere 
flattened,  bent,  and  expanded  apical ly  forming  a truncated  tip  armed  with 
a curved  hook  at  one  end  and  a tooth  at  the  other  (Figs.  26,  26a). 

Aedeagal  differences  and  the  fifth  abdominal  tergite  spot  dis- 
tinguish ci ngul i ventri s from  its  northern  si bl i ng  pal  1 i dus . A second  sim- 
ilar species,  di scus  has  less  prominent  eyes  and  broadly  arcuate  anterior 
pronotal  angles.  C.  sulphureus  is  sulphur-yellow,  has  less  prominent 
eyes  and  coarse  erect  pronotal  hairs.  Neither  di scus  nor  su 1 phureus  have 
the  unusual  fifth  abdominal  segmental  markings  described  above.  The 
aedeagus  of  each  of  these  last  two  species  is  much  different. 
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SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Forms  with  black- 

banded  fifth  abdominal  segments  are  the  only  substantial  deviation  from 
the  much  more  common  type.  Banded  forms  have  been  reported  only  from 
Peru  while  the  more  common  type  with  lateral  tergal  maculations  is  found 
both  in  Peru  and  north  and  south  of  that  country  in  Colombia  and  Bolivia. 
A discussion  of  relationships  of  this  species  with  pal  1 i dus  is  given  with 
the  description  of  that  species. 

C.  ci ngul i ventri s is  another  among  several  Chau  1 i ognathi ni  that 
are  seemingly  able  to  penetrate  a wide  variety  of  habitats.  It  may  be 
collected  on  a variety  of  host  plants  including  Compositae,  Ammiaceae, 
and  Euphorbi aceae  in  the  lowland  rain-forest  community  in  humid  subtropi- 
cal and  temperate  montane  forests  up  to  five  to  six  thousand  foot  eleva- 
tions and  in  dry  subtropical  forested  areas.  C . ci ngu 1 i vent ri s ranges 
from  Costa  Rica  to  Colombia,  eastward  to  Venezuela,  and  southward  along 
the  Andes  Mountain  Range  to  Bolivia.  This  species  is  one  of  the  few 
Chaul iognathi ds  that  appear  in  conventional  light  traps.  It  may  be  col- 
lected during  the  entire  year  but  is  most  common  late  in  the  rainy 
seasons . 

MATERIAL  EXAMINED:  187  specimens. 

United  States  National  Museum  Collection  - 148  specimens  from 
Panama,  Colombia,  Venezuela,  Peru,  and  Bolivia. 

California  Academy  of  Sciences  Collections  - 15  specimens  from 
Panama  and  Colombia. 

Deutsches  Entomologi sches  I nsti tut  Collection  - 10  specimens  from 
Panama  and  Colombia. 

Personal  Collection  - Costa  Rica,  14  specimens. 


OTHER  REPORTED  LOCALITIES:  None 
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Chau  1 i ognathus  heros  (Gueri n-Menevi 1 1 e) 

Tel ephorus  heros  Gulri n-M^nevi 1 1 e.  1843,  p.  18.  Type:  Colombia. 

Chau  1 i ognathus  rex  Gorham.  1881,  p.  68.  Type:  Mexico  - (Tlaxcala); 

Guatemala  - Purulha,  Sabo. 

Chau  1 i ognathus  nitidicollis  Gorham.  1881,  p.  69.  Type:  Costa  Rica  - 

Volcan  Trazu,  Cache,  Rio  Sucio. 

DESCRIPTION:  Black;  prothorax  yellowish,  pronotum  with  a black 

central  spot;  elytra  yellowish  with  the  distal  half  black;  abdomen  yel- 
lowish, lateral  black  spots  on  the  first  six  abdominal  sternites  or  the 
first  three  sternites  may  be  spotted  and  the  next  three  entirely  black,  or 
the  sternites  may  be  black  with  yellowish  posterior  and  lateral  margins, 
the  eighth  sternite  of  males  and  the  seventh  and  eighth  sternite  of  fe- 
males usually  yellowish.  Length:  Males  15-20  mm,  females  17-23  mm. 

Head  and  pronotum  semi  opaque,  wi th  short  coarse  erect  hairs;  an- 
terior pronotal  angles  arcuate,  lateral  edges  strongly  and  broadly  re- 
flexed; elytra  nearly  parallel,  semiopaque,  somewhat  rugose, with  a short 
inclined  pubescence. 

Aedeagus:  Penis  slender,  produced  apical ly  forming  a long  spoon- 

shaped process,  a very  short  flap  partially  covers  the  genital  opening; 
right  paramere  slender  and  gently  curved  becoming  narrower  toward  a 
rounded  tip;  left  paramere  stouter  than  the  right,  distal  third  bent 
Iaterad,  a stout  ante-apical  angulate  projection  armed  with  a spur  forms 
a bifid  tip  (Figs.  27  and  27a). 

C.  heros  can  easily  be  separated  from  related  species  by  its  cen- 
tral black  pronotal  spot.  The  left  parameric  tip  of  heros . ater,  faustus . 


di mi di atus . and  champi oni  is  considerably  different  in  each  species. 
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SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  A Costa  Rican  color 

variant  with  entirely  yellowish  elytra  and  a semishining  pronotum  has 
been  collected  and  corresponds  to  Gorham's  ni ti di col  1 i s . Specimens  from 
Quito,  Ecuador,  with  entirely  black  elytra  are  known  (Waterhouse,  I878). 
Champion  (191^)  describes  a variety  found  on  Volcan  Poas  in  Costa  Rica 
with  the  elytral  apices  narrowly  margined  with  black.  Substantial  ely- 
tral  and  abdomen  color  pattern  variation  may  be  encountered  but  aedeagal 
structure  unites  all  forms.  A specimen  from  Peru  has  a reddish-yellow 
ground  color  as  in  Gorham's  rex,  but  again  the  aedeagus  is  typical.  One 
specimen,  taken  at  Caracas,  Venezuela,  has  a less  angulate  left  paramere 
projection  than  typical  but  is  otherwise  similar  (Fig.  27b). 

C,  heros  is  widespread,  ranging  from  the  states  of  Tlaxcala  and 
Oaxaca  in  Mexico  to  Guatemala,  Honduras,  Costa  Rica,  Panama,  Colombia, 
Ecuador,  Peru,  and  Venezuela.  The  species  is  found  in  drier  parts  of 
subtropical  and  temperate  humid  forest  communities  at  elevations  usually 
exceeding  3000  feet  and  extending  upward  to  over  9000  feet  at  Quito.  The 
species  is  apparently  uncommon  both  in  fact  and  in  collections.  Temporal 
distribution  suggests  year  around  occurrence  when  host  plants  are  present. 
C.  heros  has  been  recorded  in  Colombia  on  azalea  and  citrus  flowers. 

Costa  Rican  specimens  were  taken  in  net  sweeps  on  composites. 

MATERIAL  EXAMINED:  39  specimens. 

United  States  National  Museum  Collection  - Costa  Rica  ; San  Jose 
- 1$.  , Tuis  - IS-  , Coronado  Mts.  - 1$  . Col ombi  a;  Bogota  - 2?  , 

Medellin  - 1£  , Santa  Elena  - 2d*  and  3?  , Manizales  - 3 cf  and  1$  , 
Upper  Putamazo  River  -2$  . Peru;  Llinquipata  (Rio  San  Gabon)  - 2%  , 
Piches  y Perene  Valles  - 3%  . Venezuela;  Caracas  - 1?  , marked  "Vene- 

zuela" - 8$  . 
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California  Academy  of  Sciences  Collection  - Col ombi a;  Bogota  - 
3?  , Santa  Marta  - 1$  . Venezuela;  Caracas  - ]<?  . 

University  of  Michigan  Collection  - Honduras;  (Cisco  Morazan) 

Mt.  San  Juancito  - 1 $■  . 

Personal  Collection  - Costa  Ri ca;  Volcan  Irazu  - 1$  , San  Jose  - 

] <?  (Both  forms  with  elytra  entirely  yellow),  Turrialba  - 1$  (typical 
specimen) . 

OTHER  REPORTED  LOCALITIES:  Mexi co  (Oaxaca)  Capulalpam. 

Guatemala;  Purula,  Sabo,  Vera  Paz.  Costa  Rica;  Cache,  Rio  Sucio.  Panama; 
Volcan  de  Chiriqui.  Ecuador;  Quito. 

Chau  1 i ognathus  champi oni  new  species 

DESCRIPTION:  Black;  prothorax  yellowish-red;  elytra  yellowish- 

red  with  distal  half  black;  lateral  and  posterior  margins  of  abdominal 
sternites  yellowish,  aedeagal  cap  yellowish-brown,  seventh  and  eighth 
sternites  of  females  yellowish.  Length:  Males  13-15  mm,  females  15-17  mm. 

Head  and  pronotum  semi  opaque,  wi th  short  coarse  erect  hairs;  pro- 
notum  narrowed  anteriorly,  anterior  angles  broadly  rounded,  lateral  edges 
broadly  and  shallowly  reflexed  becoming  more  strongly  reflexed  poster- 
iorly; elytra  widened  at  the  mid-section,  semiopaque,  very  finely  rugose, 
with  coarse  inclined  hairs. 

Aedeagus:  Penis  very  slender,  produced  apical ly  forming  a small 

narrow  lip;  right  paramere  rounded,  slender,  gently  curved,  narrowing 
apical ly  to  a hooked  tip;  left  paramere  slightly  longer  and  stouter  than 
the  right,  bent  for  the  distal  third,  tip  notched  and  with  an  ante-apical 
spur  resulting  in  a trifid  appearance  (Fig.  28  and  28a). 
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C . champi oni  is  a sibling  of  di mi di atus  but  may  be  di sti ngui shed 
by  its  much  longer  head,  pronotum  narrowed  anteriorly,  and  short  coarse 
pronotal  hairs.  The  penis  of  champi oni  is  slender  and  the  apical  struc- 
ture of  the  left  paramere  is  distinct.  C.  heros  could  be  confused  with 
this  species  but  has  a black  central  pronotal  spot. 

SYSTEMAT1 CS , DISTRIBUTION,  AND  BIONOMICS:  The  systematics  of 

this  speci es  are  di scussed  under  di mi di atus . Champion  (1914)  has  described 
an  apparent  color  variant  from  Ecuador  with  entirely  black  elytra  and 
fuliginosus  pronotum  with  paler  lateral  margins.  C.  champi oni  is  a mem- 
ber of  the  rain-forest  Chaul  i ognathi ni  fauna  and  according  to  Champion 
(1914)  ranges  southward  to  Ecuador.  Known  specimens  have  been  collected 
in  Nicaragua,  Costa  Rica,  and  Ecuador  at  localities  that  suggest  tropi- 
cal and  subtropical  humid-forest  communities  at  elevations  of  1000  to 
2000  feet  in  Central  America  and  3500  feet  in  Ecuador. 

MATERIAL  EXAMINED:  8 specimens. 

United  States  National  Museum  Collection  - Costa  Rica;  San  Carlos 
- 3$  , Turrialba  - lc?  . 

California  Academy  of  Sciences  Collection  - Costa  Rica; 

Turrialba  - lcT  and  l£  . 

Personal  Collection  - Costa  Rica:  Turrialba  - and  1? 

OTHER  REPORTED  LOCALITIES:  Nicaragua;  (Chontales).  Costa  Rica; 

Volcan  de  Irazu.  Ecuador;  Paramba. 

Chau  1 i ognathus  f austus  Gorham 

Chau  1 i ognathus  faustus  Gorham.  1885,  p.  278.  Type:  Costa  Rica;  Panama- 

Volcan  Chi ri qui . 
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DESCRIPTION:  Black;  prothorax  rosaceous  varying  with  prosternum 

cinereus;  elytra  yellowish;  lateral  and  posterior  martins  of  first  six 
abdominal  sternites  rosaceous,  aedeagal  cap  of  males  and  seventh  and 
eigth  sternites  of  females  rosaceous.  Length:  Males  17-19  mm,  females 

18-20  mm. 

I 

Head  opaque,  with  short  coarse  anteriorly  inclined  hairs;  pronotum 
opaque  with  a very  short  fine  pubescence,  anterior  angles  arcuate,  lateral 
edges  broadly  and  shallowly  reflexed;  elytra  nearly  parallel,  opaque, 
slightly  rugose,  with  a very  short  fine  inclined  pubescence  grading  api- 
cal ly  to  short  coarse  decumbent  hairs. 

Aedeagus:  Penis  stout,  produced  forming  a flattened  spatulate 

process;  right  paramere  sinuous,  tip  rounded;  distal  third  of  left  para- 
mere  bent  sharply  laterad,  tip  curved  mesad  with  a stout  prominent  ante- 
apical  projection  armed  with  a spur  (Figs.  29,  29a). 

C.  faustus  resembles  forms  of  heros  with  immaculate  elytra  but 
the  pronotum  is  distinctly  rosaceous  and  lacks  a central  spot.  The  api- 
cal process  of  the  penis  has  a spatulate  process  rather  than  the  spoon- 
shaped process  of  ater  and  that  species  is  entirely  black  dorsal ly. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  No  color  variants  are 

known  for  faustus  although  Panamanian  specimens  have  somewhat  lighter 
elytra  than  those  from  Costa  Rica.  This  species  is  known  both  north  and 
south  of  the  main  Cordillera  de  Talamanca  with  little  variance  suggesting 
that  the  species  is  not  well  collected. 

Known  specimens  were  all  taken  in  tropical  or  subtropical  humid 
evergreen  lowland  forest  communities.  Collections  suggest  that  faustus 
is  a low  altitude  species,  ranging  from  lowlands  up  to  a maximum  of 


88 


2-3000  feet.  I have  not  collected  this  species  and  the  only  dated  museum 
specimen  was  collected  during  the  month  of  August. 

MATERIAL  EXAMINED:  5 specimens. 

United  States  National  Museum  Collection  - Costa  Rica:  San 
Carlos  - \<?  and  1^  . Panama:  Volcan  de  Chiriqui  - 1$  . 

California  Academy  of  Sciences  Collection  - Costa  Rica;  no  lo- 
cality indicated  - \<?  . Panama;  Boquete  - 1 <?  . 

Chau  1 i ognathus  ater  Pi c 

Chau  1 i ognathus  ater  Pic.  1925,  p.  16.  Type:  Costa  Rica. 

DESCRIPTION:  Black;  prosternum  and  mesosternum  yellowish,  mar- 
gins of  abdominal  sternites  reddish-yellow.  Length:  Males  1 7 -20  mm, 

females  18-21  mm. 

Head  semi  opaque,  wi th  a fine  short  pubescence;  pronotum  shining 
and  devoid  of  vestiture,  anterior  angles  broadly  arcuate,  lateral  edges 
strongly  reflexed;  elytra  nearly  parallel,  opaque,  somewhat  rugose,  with 
a short,  fine,  inclined  pubescence. 

Aedeagus:  Penis  stout,  produced  apical ly  forming  a spoon-shaped 

process;  right  paramere  long  and  strongly  sinuous  with  a blunt  tip;  left 
paramere  longer  and  heavier  than  the  right,  distal  third  bent  laterally, 
very  stout  near  the  tip  with  a prominent  ante-apical  projection  extending 
distad  (Figs.  30  and  30a). 

The  totally  black  dorsal  surface,  shining  pronotum,  and  large 
size  distinguish  this  species  from  other  known  North  and  Central  American 
species  of  Chaul iognathi ni . The  aedeagus  resembles  that  of  f austus  but 
the  left  paramere  tip  is  very  stout  and  apical  process  of  the  penis  is 
spoon-shaped  rather  than  spatulate. 
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SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Pic's  (1925)  descrip- 

tion of  ater  is  very  brief  and  the  type  has  not  been  seen  but  specimens 
I have  collected  appear  to  be  representatives  of  that  species.  The  full 
extent  of  color  variation  cannot  be  judged  with  assurance  but  known 
coloration  patterns  among  Chaul  i ognathi  ni  suggests  that  forms  with  still 
lighter  ventral  sclerites  may  be  found;  conversely,  totally  black  speci- 
mens may  be  present  in  nature. 

All  specimens  were  collected  in  second  growth  lowland  humid- 
forest  averaging  150  to  175  inches  of  rainfall  yearly.  The  specimens 
were  taken  in  sweeps  on  brushy  green  vegetation  at  the  edge  of  woods. 

MATERIAL  EXAMINED:  3 specimens. 

Personal  Collection  - Costa  Ri  ca;  San  Carlos  - 1/  and  1^  , 

Turri al ba  - 1 $ . 

Chau  1 i ognathus  termi nal i s Gorham 

Chaul i ognathus  terminal  is  Gorham.  1881,  p.  76.  Type:  Nicaragua  - 

(Chontales);  Costa  Rica  - Cache. 

DESCRIPTION:  Yellowish;  head  black;  pronotum  brownish-black  or 

with  posterior  and  lateral  margins  irregularly  yellowish,  scutellum 
black;  elytra  yellowish  with  apical  third  brownish-black;  posterior  half 
of  metasternum  with  a large  black  triangulate  maculation;  terminal  four 
abdominal  sternites  entirely  brownish-black  or  yellow  margined  posteriorly 
and  laterally.  Length:  Males  11-12  mm,  females  12-14  mm. 

Head  semiopaque, wi th  coarse  semi  erect  hairs,  eyes  prominent; 
pronotum  longer  than  wide,  opaque,  with  short  coarse  semi  erect  hairs; 
elytra  parallel,  semiopaque,  scarcely  rugose,  with  short  inclined 
pubescence. 
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Aedeagus:  Penis  slender,  produced  apical ly  forming  a long  rounded 

flat  projection,  a small  flap  partially  covers  the  genital  orifice;  right 
paramere  gently  curved  and  narrowing  toward  a feebly  hooked  tip;  left 
paramere  stouter  than  the  right,  an  ante-apical  expansion  of  the  tip 
armed  with  a spur  producing  a bifid  tip  (Figs.  31  and  31a). 

C . termi nal i s resembles  di mi di atus  but  is  smaller,  eyes  are  prom- 
inent, the  pronotum  is  longer  than  wide,  and  elytra  are  parallel  rather 
than  widened  at  the  mid-section.  The  penis  is  more  slender  than  that  of 
dimi di atus  and  resembles  that  of  heros  more  closely. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  No  color  variants  are 

known,  perhaps  because  the  species  is  rare,  at  least  in  collections.  I 
have  one  specimen,  a female,  with  the  sixth  abdominal  sternite  entirely 
yel low. 

Most  specimens  were  taken  from  southern  Nicaragua  and  the  Atlantic 
side  of  northern  Costa  Rica  at  low  elevations  in  cutover  rain  and  humid 
forest  communities.  My  examples  were  taken  by  sweeping  brush  alongside  a 
railroad  grade  in  the  lowlands  and  in  second  growth  subtropical  humid 
forest  at  2500  feet. 

MATERIAL  EXAMINED:  7 specimens. 

United  States  National  Museum  Collection  - Costa  Rica;  San  Carlos 

- 42  . 

Personal  Collection  - Costa  Rica;  Siguirres  - Id*  and  1$  , 

Tui s - 1 5 . 

OTHER  REPORTED  LOCALITIES:  Ni caragua;  (Chontales).  Costa  Rica; 


Cache. 
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Chau  1 i ognathus  su 1 phureus  Waterhouse 

Chaul i ognathus  su 1 phureus  Waterhouse.  I878,  p.  331 . Type:  Peru  - 

Nauta  (Amazon  River  Basin). 

DESCRIPTION:  Yellowish-red;  antennae  black;  mandibles,  their 

bases,  and  palpi  brownish-black,  labrum  occasionally  brownish-black; 
legs  black,  coxae,  trochanters,  and  occasionally  the  proximal  two-thirds 
of  femora  yellowish-red.  Length:  Males  14-17  mm,  females  15_19  mm. 

Body  semi  opaque,  wi th  a fine  extremely  short  pubescence;  eyes 
prominent;  pronotum  longer  than  wide  in  males,  anterior  angles  rounded, 
lateral  edges  narrowly  and  shallowly  reflexed;  pronotum  quadrate  in  fe- 
males, anterior  angles  broadly  arcuate,  lateral  edges  shallowly  and  fairly 
broadly  reflexed;  elytra  paral 1 el,  wi th  minute  punctations. 

Aedeagus:  Penis  slender,  bent  basal ly,  apex  produced  to  form 

wedge-shaped  blunt  tip;  right  paramere  cyl indroid,  stout,  and  curved  nar- 
rowing slightly  to  a rounded  tip  with  a spur  pointed  mesiad;  left  paramere 
flattened,  somewhat  concave  except  near  a blunt  tip  that  is  expanded  and 
angled  vent  rad  (Fig.  32). 

C.  sulphureus  is  larger  than  ci ngul i ventri s.  the  only  species  with 
which  it  might  be  confused.  C.  ci ngul i ventri s is  clothed  with  short  erect 
or  inclined  hairs  dorsal ly  and  legs  are  generally  pale  with  darkened  areas 
at  the  juncture  between  tibia  and  femora.  Aedeagal  conformation  in  the 
two  species  differs  considerably. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  The  type  specimen  was 

described  from  a single  female  specimen  taken  in  the  lowland  humid  tropical 
forest  community  of  the  upper  Amazon  River  Valley.  The  United  States 
Museum  collection  has  a male  specimen  from  the  western  Andean  foothills 
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of  Bolivia.  The  type  description  conforms  exactly  with  this  specimen  but 
it  is  hard  to  explain  how  the  species  appears  on  both  sides  of  the  Andes 
without  regarding  the  Andes  range  as  a highway  between  Central  and  South 
Ameri ca. 

Although  this  species  is  not  commonly  seen,  the  extent  of  its 
range  is  a mark  of  its  ecological  success.  It  is  probably  more  common 
than  collections  suggest  because  specimens  from  distant  parts  of  the 
known  range  do  not  differ  materially  as  they  probably  would  if  population 
were  localized  and  scattered.  Champion  (191^)  reports  the  species  from 
Veracruz,  Mexico  and  in  Guatemala  and  Nicaragua.  The  only  Central  Ameri- 
can specimens  1 have  seen  are  from  Panama  and  Honduras,  in  lowland  humid 
tropical  forest  localities.  Known  temporal  range  of  the  species  is 
March,  April,  May,  and  September,  suggesting  year  round  distribution. 

MATERIAL  EXAMINED:  6 specimens 

United  States  National  Museum  Collection  - Bolivia;  Mapi ra  - 
Consata  - \cf  . 

California  Academy  of  Sciences  Collection  - Panama;  Barro 
Colorado  Island  - and  3$.  , Volcan  de  Chiriqui  (2000  ft.)  - 1?  . 

University  of  Michigan  Collection  - Honduras ; Tela  - 1 . 

Panama.  Boquete  - 1 £ . 

OTHER  REPORTED  LOCALITIES:  Mexico;  (Veracruz)  Tuxpam.  Guatemala; 

Sinanja  Valley,  Panima,  Zapote.  Ni caragua;  (Chontales).  Peru;  Nauta 
(Amazon  River  Basin). 
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Chaul i ognathus  tri parti tus  (Chevrolat) 

Tel ephorus  tripartitus  Chevrolat.  1835,  p.  106.  Type:  Mexico. 
Callianthia  compress i corni s Klug.  1836,  p.  117.  Type:  Mexico. 

Callianthia  dimidi atus  Hopfner.  1 836 , p.  1 1 7 . Type:  Mexico. 

Chaul  i ognathus  janus  Waterhouse.  1 878 , p.  329.  Type:  Mexico,  Ecuador. 

Chaul iognathus  waterhousei  Pic.  1914,  p.  471.  Type:  Costa  Rica. 

DESCRIPTION:  Black,  elytra  entirely  black  or  with  a transverse 

yellowish  band  that  may  vary  from  ante-median,  narrow  and  not  reaching 
the  sutural  margin,  to  wide  and  nearly  attaining  the  elytral  bases  and 
extending  two-thirds  the  distance  towards  the  apices,  in  some  forms  ely- 
tral tips  may  be  yellowish  in  addition  to  the  variable  yellowish  band; 
prosternum  and  mesosternum  usually  yellowish,  the  lighter  area  often  ex- 
tending to  the  respective  epi sterna  and  epimera;  abdomen  yellowish  with 
black  lateral  spots  on  the  first  six  and  occasionally  the  seventh  ster- 
nites,  some  examples  may  have  one  to  three  spots  omitted  anteriorly  or 
females  may  have  spots  on  the  sixth  sternite  expanded  forming  a broad 
dark  fascia.  Length:  Males  14-18  mm,  females  16-20  mm. 

Upper  surface  of  body  shining,  with  long  coarse  semi  erect  hairs; 
anterior  pronotal  angles  rounded,  lateral  edges  broadly  and  fairly  strongly 
reflexed;  elytra  widened  at  the  mid-section,  rugose. 

Aedeagus:  Penis  very  short  and  stout  with  two  apical ly  produced 

areas,  a lateral  narrowed  process  and  a short  dorsal  wedge-shaped  proc- 
ess; right  paramere  short,  cyl indroid,  straight,  rounded  at  the  feebly 
hooked  tip;  left  paramere  very  much  reduced,  flattened,  and  articulated 
to  the  basal  piece  by  a narrow  membranous  connection;  basal  piece  fused 
mesial ly  almost  as  far  distad  as  the  parameric  bases  (Fig.  33). 
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Males  of  t r i part i tus  may  be  differentiated  from  other  North  Ameri- 
can species  by  three  widened  apical  antennal  joints  and  by  a rather  unus- 
ual aedeagus.  Champion  (1914)  describes  this  species  as  lacking  a left 
paramere  but  close  inspection  reveals  a rather  minute  paramere  as  depicted 
in  the  drawing  of  the  aedeagus.  C.  luctuosus  (Latreille,  1812),  a Peruvian 
species,  has  a similar  aedeagal  type.  C.  nigrocinctus  is  often  found 
mixed  with  t ri part i tus  in  collections  but  that  species  has  a yellow 
pronotum  with  black  transverse  maculae  or  a band,  is  semiopaque  above,  and 
has  a completely  different  aedeagal  type. 

SVSTEMAT1CS,  DISTRIBUTION,  AND  BIONOMICS:  Chevrolat's  types  in- 

clude those  forms  with  a narrow  yellow  ante-median  elytral  band.  Water- 
house  (1878)  listed  a variety  from  Mexico  and  Ecuador  with  yellow  elytral 
apices.  A color  variant  with  entirely  black  elytra  is  described  by 
Champion  (1914)  from  Mexico  and  Ecuador.  Pic  (1914)  cited  still  another 
intermediate  color  variant  of  tri parti tus  with  much  of  the  apical  part  of 
the  elytra  yellowish.  The  only  generality  that  can  be  made  concerning 
these  variants  is  that  their  overlap  in  spatial  distribution  seems  to 
mitigate  against  any  kind  of  cline.  Instead,  color  pattern  variation  ap- 
pears to  be  a consequence  of  temperature  and  humidity  levels  at  the  time 
of  emergence. 

C.  tripartitus  has  been  collected  from  southern  Mexico,  Guatemala, 
Costa  Rica,  Panama,  and  Ecuador.  The  species  is  found  in  drier  parts  of 
the  subtropical  humid  forest  communities  at  two  to  three  thousand  feet 
and  may  be  taken  by  sweeping  brush  in  second  growth  forest.  Common  host 
plants  include  members  of  the  Compos itae,  Sapi ndaceae  or  soap  bush  family 
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Rubiaceae,  and  Mel astomaceae.  The  species  has  been  collected  in  nearly 
every  month  of  the  year. 

MATERIAL  EXAMINED:  23  specimens. 

United  States  National  Museum  Collection  - Mexi co;  (Veracruz) 
Jalapa  - 1< f and  3$  , (Chiapas)  - 3?  . Costa  Rica;  Escazu  - 1<^  . 
Panama;  Volcan  de  Chiriqui  - 2$  . 

California  Academy  of  Sciences  Collection  - Panama;  Volcan  de 
Chiriqui  - 3«j"  and  3$  , Boquete  - \<?  . 

University  of  Michigan  Collection  - Panama;  Boquete  - 1$  . 

Personal  Collection  - Mexi co;  (Chiapas)  Tuxtla  Gutierrez  - 1 , 

Guatemala;  Escuintla  - Id"  and  1?  . Costa  Rica;  Alojuela  - 1<^  . 

Panama;  Volcan  de  Chiriqui  - 1 c?  and  1$  . 

OTHER  REPORTED  LOCALITIES:  Mexi co  (Veracruz)  Cordoba,  (Chiapas) 

Pani st  1 ahauca.  Guatemal  a;  San  Gercfnimo.  Ecuador;  Sarayacu. 

Chaul i ognathus  sti cticus  Gorham 

Chau  1 i ognathus  sti cti cus  Gorham.  1885,  p.  280.  Type:  Panama-Bugaba, 

David,  Caldera  de  Chiriqui,  San  Feliz,  Tole,  Volcan  de  Chiriqui. 

DESCRIPTION:  Yellowish;  mesial  half  of  clypeus,  palpi,  and  an- 

tennae brownish;  an  anteriorly  progressing  macula  extends  from  the  brown- 
ish occipital  region  to  near  the  eyes  where  it  may  bifurcate  forming  a 
Y-shaped  figure;  pronotum  with  lateral  brownish  figures  varying  from  r- 
shaped  to  quadrate  with  a central  spot  between,  or  the  lateral  maculae 
may  be  coalesced  with  the  central  spot  forming  an  irregular  transverse 
band;  elytral  bases  transversely  darkened  often  bright  yellowish  api - 
cal  1 y ; lateral  side  of  the  distal  half  of  femora,  tibiae,  and  tarsi 
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brownish,  seventh  sternite  with  a brownish  lateral  spot,  aedeagal  cap  of 
males  brownish.  Length:  Males  8-9  mm,  females  9-10  mm. 

Head  and  pronotum  semishining  with  irregularly  inclined  long 
coarse  hairs;  eyes  prominent;  pronotum  longer  than  wide,  anterior  pronotal 
angles  broadly  rounded,  lateral  edges  narrowly  and  shallowly  reflexed; 
elytra  parallel,  semiopaque,  rugose  with  inclined  long  coars  hairs. 

Aedeagus:  Penis  slender  with  a short  rounded  basal  left  ventro- 

lateral projection,  bent  sharply  before  apex,  produced  apical ly  forming 
a pointed  spoon-shaped  process;  a flap  with  a membranous  suture  covers 
the  genital  orifice;  right  paramere  short,  flattened,  tip  obliquely  trun- 
cate; left  paramere  flattened,  curved  laterad  distal ly,  tip  arcuate  with 
a strong  curved  hook  (Fig.  3^+)  • 

Ll.  sticticus.,  another  of  several  small  pale  Central  American 
species  including  submarg i natus . sag i ttari us . and  evan i dus . can  be  dis~ 
tinguished  by  its  head  and  pronotal  markings,  bicolored  legs,  and  by  the 
unusual  projection  at  the  base  of  the  penis. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C^_  stictfcus  \s  a 

widely  distributed  species  in  Central  America,  being  known  from  Panama  to 
Nicaragua.  It  is  found  in  lowland  humid  broadleaf  evergreen  communities. 
Host  plants  are  not  known  but  1 have  two  specimens  taken  at  light.  Tem- 
poral distribution  appears  to  be  year  round,  five  irregularly  distributed 
months  are  represented  among  the  specimens  studied. 

MATERIAL  EXAMINED:  b2  specimens. 

United  States  National  Museum  Collection:  Canal  Zone;  Barro 

Colorado  Island  - I8d*  and  1 1 $ , Corozal  - 1$  , Ciricito  - lc?  , Gamboa. 
Panama;  Volcan  de  Chiriqui  - 1 <?  , Bugaba  - 2 d*  and  1?  . Costa  Rica: 

San  Carlos  - 3 $ . 
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Personal  Collection:  Costa  Rica;  San  Isidro  de  General  - \<? 

and  1#  . 

OTHER  REPORTED  LOCATIONS:  Panama : Bugaba,  David,  Caldera  de 

Chiriqui,  San  Feliz,  Tole’.  Ni caragua:  (Chontales),  Granada. 

Chau  1 i ognathus  sagi ttari us  Gorham 

Chau  1 i ognathus  Sagittarius  Gorham.  1885,  p.  280.  Type:  Panama  - 

Volcan  de  Chi riqui . 

Gorham  (1885)  described  sagi ttari us  from  three  females.  Champion 
(1914)  indicated  that  males  had  not  been  found  at  that  time.  The  United 
States  Museum  Collection  has  one  female  specimen  that  agrees  perfectly 
with  the  brief  descriptions  of  these  two  authors  so  a full  description  of 
that  specimen  is  presented  here. 

DESCRIPTION:  ($)  Yellowish;  occipital  region,  mesial  half  of 

clypeus,  antennae,  and  palpi  brownish;  pronotum  with  a central  sagittate 
or  horseshoe-shaped  brownish  figure;  femoral  apices,  tibiae,  and  tarsi 
brownish.  Length:  9 mm. 

Head  semi  opaque,  wi th  scattered  long  find  semierect  hairs,  eyes 
prominent;  pronotum  semiopaque,  margins  shining,  with  long  fine  irregu- 
larly scattered  inclined  hairs,  quadrate,  anterior  angles  rounded,  lateral 
edges  very  shallowly  reflexed;  elytra  parallel,  semishining,  slightly 
rugose,  with  scattered  long  fine  inclined  hairs. 

The  pronotal  marking  separates  sagi ttari us  from  submargi natus . 
stri cti cus , evani dus , and  other  pale  Central  American  species.  Pronotal 
color  patterns  may  be  quite  variable  among  Chaul iognathi ni  but  do  follow 
one  of  several  predictable  progressions.  The  color  pattern  of  sag i ttari us 


does  not  conform  to  that  of  any  of  its  pale  relatives  but  does  resemble 
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patterns  typical  of  ni gri ceps . 1 i tu ratus . and  exsangui s . Light  forms  oc- 
cur among  all  three  of  these  species  but  I know  of  none  so  pale  as  this 
specimen.  C_;_  exsangui  s has  large  eyes  and  comes  very  close  to  sagi  ttari  us . 
Until  a male  is  recorded,  I think  the  position  of  Sagittarius  is 
questionable. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  The  single  specimen 

seen  was  collected  in  a low  elevation  humid  evergreen  forest  community 
similar  to  that  of  the  type  locality.  Date  of  capture  was  not  listed  and 
the  general  area  is  seldom  without  regular  rainfall  so  the  collection 
could  have  been  made  at  any  time  of  the  year.  Turrialba  is  at  approxi- 
mately 1800  feet  elevation. 

MATERIAL  EXAMINED:  1 specimen. 

United  States  National  Museum  Collection:  Costa  Rica:  Turrialba 

- 1$  • 

OTHER  REPORTED  LOCALITIES:  Panama : Volcan  de  Chiriqui. 

Chaul i ognathus  submargi natus  Gorham 

Chau  1 i ognathus  submarg i natus  Gorham.  1885,  p.  279.  Type:  Nicaragua 

(Chontales) , Panama  - Volcan  de  Chiriqui. 

Chau  1 i ognathus  deco  1 or  Champion.  1 9 1 » p.  156.  Type:  Panama  - Bugaba, 

Tole,  Los  Remedios. 

DESCRIPTION:  Yellowish;  occipital  region,  antennae,  and  palpi 

brownish-black,  clypeus  brownish  medially;  pronotum  with  narrow  lateral 
longitudinal  brownish-black  vittae  that  may  be  almost  obsolete;  elytra 
with  a slightly  yellowish-green  cast,  lateral  and  sutural  margins  nar- 
rowly brownish-black;  femoral  apices,  tibiae,  and  tarsi  brownish-black. 
Length:  Males  7~8  mm,  females  8-9  mm. 
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Head  semi shi ni ng,  wi  th  long  fine  nearly  erect  hairs,  eyes  promi- 
nent; pronotum  semiopaque  except  for  semishining  margins, with  long  fine 
erect  hairs,  longer  than  wide,  wider  just  anterior  to  the  mid-section  in 
males,  narrowing  anteriorly  in  females,  anterior  angles  rounded,  lateral 
edges  scarcely  reflexed;  elytra  parallel,  semi  opaque, s 1 i ght ly  rugose, 
with  short  inclined  hairs. 

Aedeagus:  Penis  short  and  slender,  slightly  curved  di stal ly,  apex 

not  produced;  right  paramere  long,  flattened,  distal  half  arcuately 
twisted,  tip  expanded  slightly  and  founded;  left  paramere  flattened,  dis- 
tal projection  of  the  bifid  tip  terminating  in  a sharp  tooth  (Fig.  35). 

The  bivittate  pronotum  and  marginate  elytra  of  submarg i natus  sep- 
arate it  from  other  small  pale  Central  American  species  including  sag i t - 
tari us . stricticus.  and  evani dus . 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Champion  (1914)  de- 

scribed a species,  decolor,  from  two  males  and  seven  females,  that  ap- 
pears to  be  synonymous  with  submarg i natus . The  stated  differentiating 
characters  include  second  and  third  antennal  joint  proportions  which  may 
be  misinterpreted  depending  on  the  angle  of  view..  Aedeagi  , usually  a 
reliable  taxomonic  character,  are  essentially  identical  in  the  two  spe- 
cies. Until  additional  specimens  are  seen  that  more  clearly  separate  the 
taxon  decolor  from  submargi  natus  it  seems  appropriate  to  consider  the  two 
supposed  forms  as  one,  submarg i natus  being  the  prior  name. 

_Q_.-  submargi  natus  has  been  collected  from  western  Panama,  Costa 
Rica,  and  southern  Nicaragua  in  humid  tropical  lowland  evergreen  forest 
regions  up  to  2500  feet  in  the  transitional  zone  to  subtropical  humid 
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forests.  It  is  very  rare  in  collections  and  nothing  is  known  of  its  host 
plants  or  temporal  range. 

MATERIAL  EXAMINED:  4 specimens. 

United  States  National  Museum  Collection  - Costa  Rica;  Turrialba 
- Id*  and  2$  San  Carlos  - 1$  . 

OTHER  REPORTED  LOCALITIES:  N i caragua ; (Chontales).  Panama; 

Volcan  de  Chi r iqu i „ 

Chau  1 i ognathus  evan i dus  Champion 

Chau  1 i ognathus  evanidus  Champion.  1914,  p.  1 87 . Type:  Guatemala  - 

Panima,  Panzos. 

DESCRIPTION:  Yellowish;  antennae  light  yellowish-brown;  elytra 

and  abdomen,  except  for  the  aedeagal  cap,  somewhat  paler  than  other  parts 
of  the  body.  Length:  Males:8-10  mm,  females  9-11  mm. 

Head  semishining,  pronotum  semiopaque,  both  with  scattered  long 
inclined  coarse  black  hairs  superimposed  on  a very  short  fine  pale 
pubescence;  pronotum  of  males  quadrate,  anterior  angles  arcuate  anteriorly, 
lateral  edges  narrowly  reflexed;  pronotum  of  females  narrowed  anteriorly, 
anterior  angles  rounded,  lateral  edges  broadly  and  shallowly  reflexed 
especially  near  the  posterior  angles;  elytra  parallel,  semiopaque,  rugose, 
with  a very  short  fine  pale  pubescence. 

Aedeagus:  Penis  short  and  stout,  bent  slightly  near  the  base; 

right  paramere  cyl indroid,  tip  flattened,  with  an  ante-apical  flat  arcu- 
ate projection  widened  at  the  apex  forming  a roughly  triangulate  tip;  left 
paramere  with  a short  rounded  basal  projection,  flattened  and  bent  abruptly 
before  a bidentate  tip  armed  with  one  sharp  hook  (Fig.  36). 


101 


The  peculiar  male  aedeagal  conformation  immediately  separates 
this  species  from  other  known  Northern  and  Central  American  Chauliog- 
nathini.  Elytra  are  parallel  unlike  the  subulate  form  found  in  exsanguis, 
a pale  form  with  which  this  species  could  be  confused.  Champion  (1914) 
described  evan  idus  from  two  specimens,  a male  and  female  from  Guatemala. 
The  United  States  Museum  had  three  examples,  all  taken  in  the  drier  part 
of  the  lowland  humid  forest  community  of  northern  Guatemala  in  March. 

MATERIAL  EXAMINED:  3 specimens. 

United  States  National  Museum  Collection  - Guatemala;  El  Peten, 
Uaxactun  - 24*  and  1$ 

Chau  1 i ognathus  ex i guus  Gorham 

Chau  1 iognathus  exiguus  Gorham.  1885,  p.  283.  Type:  Panama;  Bugaba, 

Volcan  de  Chi r iqu i . 

DESCRIPTION:  Brownish-black;  antennal  sclerites  and  a genal 

stripe  yellowish-brown;  prothorax  ye  1 lowi sh- red ; sutural  margins  of  elytra 
narrowly  yellowish  in  some  specimens;  posterior  and  lateral  margins  of 
abdominal  sclerites  yellowish.  Length:  Males  6 mm,  females  7 1/2  mm. 

Head  and  pronotum  semishining  with  long  fine  erect  hairs;  pronotum 
quadrate,  anterior  pronotal  angles  rounded  anteriorly,  lateral  edges  nar- 
rowly and  shallowly  reflexed,  disc  bicallose  with  a median  impressed  line; 
elytra  subulate,  semishining,  rugose  with  long  fine  inclined  hairs. 

Aedeagus:  Penis  stout,  bent  sharply  near  the  base,  produced  api- 

cal ly  forming  a rounded  tip,  a flap  with  a membranous  suture  extending 
half  the  distance  to  the  base  of  the  penis  partially  covers  the  genital 
orifice;  right  paramere  long  and  curved  narrowing  apical ly  to  a 
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feebly  hooked  tip;  left  paramere  flattened,  narrowing  to  a pointed  tip 

(Fig.  37). 

C.  exiguus  is  one  of  the  smallest  of  the  North  and  Central  Ameri 
can  Chaul iognathini . Its  size  and  pronotal  callosities  identify  the 
spec i es . 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C.  exiguus  was  de- 

scribed from  three  specimens;  a male  and  female  collected  in  Panama  and 
a female  from  Colombia.  1 have  one  specimen  from  the  United  States  Na- 
tional Museum  Collection  that  corresponds  to  the  description.  All  known 
material  suggests  that  ex i guus  is  an  inhabitant  of  the  subtropical  humid 
forest  community. 

MATERIAL  EXAMINED:  1 specimen. 

United  States  National  Museum  Collection  - Colombia;  Calli  Valle 

Id*  • 

OTHER  REPORTED  LOCALITIES:  Panama ; Bugaba,  Volcan  de  Chiriqui. 

Colombia ; Santa  Marta. 

Chau  1 i ognathus  parda 1 i nus  Gorham 

Chau  1 i ognat hus  pa rda 1 i nus  Gorham.  1885,  p.  280.  Type:  Panama;  Bugaba. 

DESCRIPTION:  Brownish-black;  head  yellowish-brown,  vertex  with 

two  oblique  brownish-black  spots,  two  quadrate  brownish-black  spots  be- 
tween the  eyes,  clypeus  with  a median  brownish-black  band;  pronotum 
yellowish-brown  with  a large  dark  M-shaped  figure  on  the  disc;  proximal 
half  of  femora  yellowish-brown;  posterior  and  lateral  margins  of  abdomi- 
nal sternites  narrowly  yellowish-brown.  Length:  Males  11  mm,  females 

11  1/4  mm. 
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Head  very  large  in  males,  wider  than  the  elytral  bases,  smaller 
in  females;  head,  pronotum,  and  elytra  semiopaque  with  short  coarse 
hairs;  pronotum  wider  anterior  to  the  mid-section,  anterior  pronotal 
angles  rounded,  lateral  edges  narrowly  and  shallowly  reflexed;  elytra 
subulate  and  rugose. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  apical ly 

forming  a rounded  wedge-shaped  tip;  right  paramere  long  and  sinuous 
narrowing  to  a feebly  hooked  tip;  left  paramere  flattened,  narrowing  to 
a tapered  tip  (Fig.  38) . 

The  very  large  wide  head  distinguishes  pardal i nus  from  other 
North  and  Central  American  Chau  1 i ognathi ni . The  H-shaped  figure  occupies 
much  of  the  pronotum  and  is  rather  distinctive. 

SYSTEMATICS,  DISTRIBUTION  AND  BIONOMICS:  Little  is  known  of 

this  species.  Gorham  ( 1 885)  described  it  from  a male  and  a female. 
Champion  (191^-)  apparently  saw  additional  specimens  but  had  little 
to  add  to  Gorham's  description.  Known  specimens  are  all  deposited  in 
the  British  Museum.  I have  not  seen  this  species  in  any  of  the  collec- 
tions examined.  The  description  given  above  is  based  upon  information 
presented  by  Gorham  and  Champion.  Distribution  suggests  a subtropical 
rain  forest  community  species.  Bugaba,  near  the  Volcan  de  Chiriqui  in 
Panama,  is  the  only  recorded  locality. 

Chau  1 i ognathus  exsangui s Gorham 

Chau  1 i ognathus  exsangu i s Gorham.  1881 , p.  lb.  Type:  Guatemala; 

Cubilguitz,  Lanquin,  Panima,  Panzos. 

DESCRIPTION:  Yellowish-brown;  antennae,  palpi,  a median  stripe 

on  the  clypeus,  and  two  mediolateral  markings  in  the  occipital  region 
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brownish-black;  pronotum  with  a median  longitudinal  stripe  that  may  be 
divided  medially  forming  mediolateral  vittae;  a brownish-yellow  central 
streak  extends  from  the  elytral  bases  nearly  to  the  apices;  femoral 
apices,  tibiae,  and  tarsi,  brownish-yellow.  Length:  Males  8-9  mm,  fe- 

males 9-10  mm. 

Head  and  pronotum  opaque>with  fine  semierect  hairs;  eyes  promi- 
nent; pronotum  quadrate  with  a faintly  impressed  median  line,  slightly 
transverse  in  females,  anterior  pronotal  angles  broadly  rounded,  edges 
narrowly  and  very  shallowly  reflexed;  elytra  parallel,  semiopaque, 
rugose, punctate,  wi th  fine  inclined  hairs. 

Aedeagus:  Penis  slender,  produced  apical ly  forming  a wedge- 

shaped  tip,  a flap  with  a membranous  suture  extending  to  near  the  base 
of  the  penis  partially  covers  the  genital  orifice;  right  paramere  long, 
cylindroid,  almost  straight;  left  paramere  rounded,  only  slightly  flat- 
tened, angled  laterad  for  the  distal  half  and  bent  dorsal ly  near  the 
rounded  tip  (Fig.  39). 

C . exsangui s resembles  pale  examples  of  h istr io  but  the  eyes  are 
very  prominent  and  the  body  is  narrower.  The  left  paramere  is  more 
rounded  and  stouter  than  in  h i s t r i o . Darker  ground  color  and  head  and 
pronotal  maculae  separate  exsangu i s from  pale  species  such  as  stricticus, 
evan i dus , and  sag i tta  r i us . 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C.  exsanguis  is  another 

member  of  the  Mexican-Central  American  transition  zone  species  group  that 
is  found  southward  as  far  as  the  Central  American  rain  forest.  Aedeagi 
are  very  similar  in  many  of  these  forms  suggesting  that  they  are  all 
closely  related  and  have  speciated  fairly  recently.  Gross  morphology  is 
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fairly  similar  but  color  variation  is  extensive.  C.  exsangui s is  dis- 
tributed from  the  highlands  of  Chiapas  in  Mexico  southward  through 
Guatemala  and  Honduras  and  has  been  reported  from  Nicaragua.  The 
Nicaraguan  specimen,  a male,  cited  by  Champion  (1914)  has  strongly  re- 
flexed lateral  pronotal  margins  and  may  represent  a new  species.  Known 
distribution  of  exsangu  i s indicates  that  the  species  is  an  inhabitant  of 
dry  temperate  forested  regions. 

MATERIAL  EXAMINED:  1 specimen. 

United  States  National  Museum  Collection  - Guatemala;  Alta  Vera 
Paz  - 1 . 

OTHER  REPORTED  LOCALITIES:  Mex i co;  (Chiapas)  Tuxtla  Gutierrez, 

Teapa.  Guatemala;  Lanquin,  Cubiliguitz,  Panima,  San  Juan,  Panzos. 

N i caragua ; (Chontales). 

Chau  1 i ognathus  hi stri o Gorham 

Chau  1 i ognathus  hi  strip  Gorham.  1881,  p.  75*  Type:  Mexico;  Cordoba, 

Tuxt la. 

DESCRIPTION:  Yellowish;  posterior  half  of  head,  a median  clypeal 

marking,  antennae,  and  palpi  brownish-black;  pronotum  immaculate  or  with 
two  lateral  spots  that  may  be  enlarged  until  a horseshoe-shaped  figure 
is  formed;  elytra  brownish-black  with  yellowish  humeral  and  sutural  mar- 
gins and  apices;  femoral  apices,  tibiae,  and  tarsi  brownish-black. 

Length:  Males  9-11  mm,  females  10-12  mm. 

Head  and  pronotum  semi  opaque,  wi th  short  coarse  erect  hairs;  pro- 
notum quadrate,  anterior  angles  broadly  rounded,  lateral  edges  narrowly 
reflexed;  elytra  semi  shining,  parallel  and  abbreviated,  covering  about 
two-thirds  of  the  hind  wings,  rugose,  punctate,  wi th  short  inclined  hairs. 
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Aedeagus:  Penis  slender,  bent  sharply  near  the  base,  produced 

apical ly  forming  a rounded,  wedge-shaped  tip;  right  paramere  long,  ex- 
panded slightly  and  bent  somewhat  dorsal ly  just  before  the  apex;  left 
paramere  flattened,  position  variable  because  of  its  extreme  thinness, 
narrowed  distal ly  forming  a pointed  tip  (Fig.  40) . 

The  abbreviated  elytra  with  yellow  sutural  and  humeral  margins 
distinguish  histrio  from  other  North  and  Central  American  Chaul iognathi ni 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C . histrio  seemingly 

is  a very  successful  species  capable  of  entering  a variety  of  habitats 
throughout  the  transition  zone  of  Mexico  and  northern  Central  America. 
There  appear  to  be  several  new  related  species  in  the  same  range  as 
histrio.  One  of  the  possible  species  is  a sibling  with  very  short  elytra 
another  has  entirely  pale  elytra.  C.  histrio  is  more  variable  morphologi 
cally  than  most  Chaul iognathi ni  and  until  additional  material  is  availa- 
ble, description  of  the  possible  new  species  will  be  deferred. 

C . histrio  may  be  collected  on  the  slopes  of  the  Mexican  Plateau 
in  the  states  of  Veracruz,  Oaxaca,  Colima,  Jalisco,  and  Sinaloa,  and 
southward  to  Nicaragua.  It  has  been  reported  from  Costa  Rica.  The  spe- 
cies is  most  numerous  in  drier  areas  of  the  humid  forest  community  but 
may  be  found  in  a wide  range  of  habitats  from  sea  level  to  4500  to  5500 
feet. 

MATERIAL  EXAMINED:  Several  hundred  specimens. 

Most  Collections  have  substantial  numbers  of  examples  of  histrio 
so  no  effort  will  be  made  to  list  the  broad  range  of  localities  from 
which  it  has  been  collected. 
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Chau  1 i ognathus  corvi nus  Gorham 

Chau  1 i ognathus  corvi nus  Gorham.  1885,  p.  281 . Type:  Guatemala;  San 

Isidro.  Nicaragua;  (Chontales).  Costa  Rica;  Cache.  Panama;  Bugaba, 
Boquete,  Volcan  de  Chiriqui. 

DESCRI PTION:  (*)  Brownish-black;  antennal  sclerites,  frontal- 

clypeal  area,  genal  region,  prothorax,  trochanters,  and  pleural  region 
variably  pigmented  brownish-black  to  brownish-yellow;  pronotum  immaculate 
or  with  a brownish-black  median  longitudinal  vi tta  of  variable  width; 
elytra  rarely  with  yellowish-brown  humeral  margins.  Length:  8-10  mm. 

Head  large,  antennae  short,  segments  4-9  flattened  and  serrate; 
head,  pronotum,  and  elytra  semi  opaque, wi th  short  fine  hairs;  pronotum 
almost  quadrate,  anterior  angles  rounded,  lateral  edges  narrowly  and  very 
shallowly  reflexed;  elytra  subulate. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  apical ly  form- 

ing a short  broadly  rounded  tip,  a flap  with  a membranous  suture  extend- 
ing two-thirds  the  distance  towards  the  base  of  the  penis  partially  covers 
the  genital  orifice;  right  paramere  long,  curved,  narrowing  to  a feebly 
hooked  tip;  left  paramere  flattened,  expanded  distal ly  forming  an  angulate 
rounded  point  (Fig.  41). 

DESCRIPTION:  (?)  Yellowish-brown;  head  posterior  to  antennal 

sclerites  brownish,  pronotum  yellowish  with  a median,  yellowish-brown, 
triangulate  or  horseshoe-shaped  vi tta  that  usually  does  not  reach  the 
anterior  edge;  humeral  and  sutural  margins  of  elytra  yellowish;  posterior 
and  lateral  margins  of  abdominal  sternites  narrowly  yellowish.  Length: 
9-12  mm. 

The  short  serrate  antennae  distinguish  this  species  from  most 
other  Chau  1 i ognath i ni  . Dai phron  sp.  have  expanded  elytral  apices.  C^ 
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groteus , the  only  other  species  with  which  corvi nus  could  be  confused  is 
generally  larger,  does  not  have  lampyriform  females,  has  a much  narrower 
pronotal  vitta,  has  transversely  banded  elytra  in  most  specimens,  and 
has  a dissimilar  left  paramere. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  Sexual  dimorphism  of 

corvi nus  leads  to  confusion  if  the  sexes  are  collected  separately.  How- 
ever, both  the  males  and  the  lampyriform  females  are  sufficiently  dis- 
tinct from  other  Chaul i ognathi ni  so  that,  once  differences  are  under- 
stood, identification  is  not  difficult.  C,  corvinus  apparently  is  com- 
mon in  humid  rain-forest  communities  over  a fairly  broad  range  of  alti- 
tude from  sea  level  to  5000  feet.  The  species  is  known  from  Guatemala, 
Honduras,  Nicaragua,  Costa  Rica,  and  Panama. 

MATERIAL  EXAMINED:  17  specimens. 

United  States  National  Museum  Collection  - Honduras:  Tela  - 1 f , 
Unmarked  locality  - 1?  . Ni caraqua;  Rio  Escondido  - 2$}  , Unmarked  lo- 
cality - lef  and  1$  . Costa  Rica;  San  Jose  - \<?  , Tilaran  - 1 , San 
Carlos  - , Carillo^  . Panama;  Pacara  - 1?  . 

California  Academy  of  Science  Collection  - Panama;  Boquete  - 3$, 
Volcan  de  Chiriqui  - 1 <?  . Costa  Rica;  Ebenz  Limon  - 1^"  . 

Personal  Collection  - Costa  Rica;  Heredia  - ]<#*  . 

OTHER  REPORTED  LOCALITIES:  Guatemal a;  San  Isidro.  Ni caraqua; 

(Chontal es) . Costa  Rica:  Cache.  Panama ; Bugaba. 
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Chau  1 i ognathus  proteus  (Gorham) 

Daiphron  proteus  Gorham.  1881,  p.  68.  Type:  Mexico,  Guatemala,  British 

Honduras . 

Dai phron  Rroteus.  apical  is  Pic.  1913,  p.  9.  Type:  Mexico,  Venezuela. 

PaiEhron  Ej^teus  bi fas ci at us  Pic.  1913,  p.  9.  Type:  Mexico,  Venezuela. 
Dai.phron  proteus  hoaej  Pic.  1937,  p.  145.  Type:  Mexico. 

Daiphron  proteus  jnapicalis  Pic.  1913,  p.  9.  Type:  Mexico. 

Daiphron  groteus  nigripennis  Pic.  1913,  p.  9.  Type:  Mexico. 

Daiphron  proteus  trimaculatus  Pic.  1 9 1 3,  p.  9.  Type:  Mexico. 

DESCRIPTION:  Yellowish;  head  with  a black  Y-shaped  figure  extend- 

ing anteriorly  from  the  occiput  and  diverging  to  reach  the  antennal 
sclerites  or  the  fiture  may  be  reduced  to  two  oblong  spots  posterior  to 
the  antennal  sclerites,  a second  maculation  may  begin  behind  the  eyes  and 
extends  ventral ly  covering  the  gular  region;  clypeus,  palpi,  and  antennae 
brown i sh -b 1 ack;  pronotum  immaculate  or  with  a median  vitta  often  extend- 
ing its  length,  scutellum  black,  yellow  in  specimens  with  immaculate 
pronota;  elytra  immaculate  or  entirely  black  with  a variety  of  intermedi- 
ate color  patterns  including  elytra  bases  black  with  yellowish  apices, 
bases  yellowish  with  black  apices,  bases  and  apices  black  with  a yellowish 
median  fascia,  or  bases  and  apices  yellowish  with  a black  median  fascia; 
ventral  surface  ranging  from  yellowish  to  brownish-black;  legs  entirely 
black  or  femoral  apices,  tibiae,  and  tarsi  black.  Length:  Males  12-14 

mm,  females  12-14  mm. 

Head,  pronotum,  and  elytra  opaque, with  short  coarse  semierect 
hairs,  intermediate  antennal  segments  serrate;  pronotal  shape  quite  vari- 
able, often  almost  quadrate  in  males  varying  to  transverse,  transverse 
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in  females,  anterior  pronotal  angles  rounded,  lateral  edges  narrowly  re- 
flexed; elytra  parallel,  slightly  widened  at  the  mid-section  in  females, 
rugose,  punctate. 

Aedeagus:  Penis  fairly  slender,  curved  near  the  base,  produced 

apically  forming  a broadly  rounded  tip;  right  paramere  long,  sinuous, 
with  a feebly  hooked  tip;  left  paramere  flattened,  bent  laterad  for  the 
distal  two-thirds  (Fig.  42). 

(L_  proteus  resembles  margi natus  but  has  serrate  intermediate  an- 
tennal segments,  a different  elytral  color  pattern  with  elytral  margins 
not  yellowish  in  dark  forms,  and  is  a larger  species. 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  C_j_  proteus  is  highly 

variable  suggesting  that  it  may  be  a member  of  a mimetic  species  complex. 
Serrate  antennal  segments  reinforce  this  conclusion.  Gorham  (1881,  I885) 
recognized  eight  color  variants  of  proteus.  Pic  (1913,  1937)  described 
six  of  these  forms  as  varieties  but  I believe  their  designation  serves 
no  useful  purpose  because  they  are  scattered  throughout  the  species  range 
without  any  clinal  or  environmental  pattern.  Champion  (1914)  removed 
Proteus  from  its  original  association  with  Dai phron  (Gorham  1881,  1 885) , 
stating  that  serrate  antennae  alone  were  not  sufficient  to  warrant  that 
generic  classification  which  he  reserved  for  forms  with  expanded  elytral 
api ces . 

C.  proteus  is  widespread  and  common  from  northern  Mexico  south- 
ward to  Costa  Rica  and  has  been  reported  from  Venezuela.  The  species  is 
more  common  in  dry  forested  areas  but  has  been  collected  in  a wide  variety 
of  ecological  situations  ranging  from  hot  desert  to  rain-forest.  Altitu- 
dinal distribution  also  is  extensive,  ranging  from  sea  level  to  5000  feet. 


Ill 

MATERIAL  EXAMINED:  462  specimens. 

C.  proteus  is  a common  insect  in  collections  and  no  effort  has 
been  made  to  list  the  numerous  localities  from  which  it  has  been  taken. 

Chau  1 i ognathus  i sthmi anens i s n.  sp. 

DESCRIPTION:  Yellowish;  head  with  a black  rectangular  figure  ex- 

tending anteriorly  from  the  occiput  nearly  to  the  antennal  sclerites 
where  it  bifurcates  and  extends  across  the  antennal  sclerites  and  frons 
to  the  clypeal  margin,  clypeus,  palpi,  and  antennae  brownish-black,  a 
second  brownish-black  maculation  begins  behind  the  eyes  and  continues 
ventral ly  covering  the  gular  region;  pronotum  with  a median  black  vitta 
extending  from  the  anterior  to  posterior  edge,  scutellum  black;  elytra 
immaculate  or  with  the  apical  third  black  or  entirely  black  with  the 
basal  numeral  margins  yellowish,  the  sutural  margin  of  specimens  with  im- 
maculate or  partially  black  elytra  may  be  narrowly  darker;  ventral  sur- 
face of  body  brownish-black;  apical  third  of  femora,  tibiae,  and  tarsi 
brownish-black.  Length:  Males  8 mm. 

Head,  pronotum,  and  elytra  opaque, with  a very  fine  extremely 
short  yellowish  pubescence  intermediate  antennal  segments  serrate;  pronotum 
nearly  quadrate;  anterior  angles  rounded,  lateral  edges  narrowly  reflexed; 
elytra  parallel,  rugose. 

Aedeagus:  Penis  slender,  sharply  curved  near  the  base,  produced 

apical ly  to  a rounded  wedge-shaped  tip;  right  paramere  long,  fairly  stout 
curved  strongly  near  the  mid-section  with  a rounded  tip;  left  paramere 
flattened,  bent  laterad  for  the  distal  half  (Fig.  4-3). 
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C.  i sthmi anens i s resembles  p roteus  but  is  much  smaller  and  the 
third  antennal  segment  is  very  short,  only  1.5  times  as  long  as  the  second 
segment.  Known  specimens  do  not  have  the  color  pattern  range  of  proteus . 

SYSTEMAT 1 CS , DISTRIBUTION,  AND  BIONOMICS:  C . i sthmi anens i s is 

probably  a member  of  the  same  mimetic  species  complex  as  proteus  since, 
except  for  size,  it  is  very  similar.  The  description  is  taken  from  five 
male  specimens.  Females  are  not  yet  known  but  it  seems  likely  that  they 
are  either  lyciform  or  lampyriform  and  have  been  included  in  collections 
with  one  of  those  groups.  Further  investigation  should  reveal  the  females. 
Four  of  the  specimens  were  collected  in  the  Canal  Zone  and  the  single 
specimen  with  dark  elytra  from  Venezuela.  Localities  indicated  on  the 
labels  indicate  a rain-forest  species  from  the  lowlands. 

MATERIAL  EXAMINED:  5 specimens. 

United  States  National  Museum  Collection  - Canal  Zone;  kf  . 
Venezuela;  (Maracay)  - La  Providencia  - 1 . 

Dai phron  lyci forme  Gorham 

Daiphron  lyci forme  Gorham.  1881,  p.  66.  Type:  Guatemala  -Cubilguitz, 

Chinantla;  Nicaragua  - (Chontales). 

Da.i2.hron  ochraceum  Gorham.  1881,  p.  67.  Type:  Guatemala  - Cubilguitz, 

San  Juan,  Teleman,  Sehahu. 

DESCRIPTION:  Yellowish-red;  head  with  an  occipital  brownish-black 

macu 1 at i on,  antennae  and  palpi  brownish-black;  pronotum  immaculate  or  with 
a narrow  median  black  vitta  reaching  the  anterior  and  posterior  edges, 
scute! lum  brownish-black;  apical  third  of  elytral  black;  thoracic  sternites 
brownish-black;  lateral  margins  of  abdominal  sternites  and  the  entire 
apical  sternite  brownish-black.  Length:  Males  17-19  mm,  females  18-20  mm. 
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Head,  pronotum,  and  elytral  semiopaque,  with  short  coarse  semi  - 
erect  hairs;  pronotum  transverse,  anterior  angle  arcuate,  lateral  edges 
broadly  and  shallowly  reflexed;  elytra  wider  than  the  pronotum  basal ly 
becoming  very  wide  distal ly,  punctate,  rugose. 

Aedeagus:  Penis  short,  stout,  scarcely  bent  basal ly,  produced 

apical ly  forming  a rounded  broadly  spoon-shaped  process;  right  paramere 
short,  almost  straight,  narrowed  near  a truncate  tip;  left  paramere  stout, 
curved  for  the  distal  half,  expanded  slightly  antepically  and  narrowed  to 
a pointed  tooth  (Fig.  44). 

SYSTEMATI CS,  DISTRIBUTION,  AND  BIONOMICS:  The  aedeagus  of  this 

species  has  an  almost  apposed  basal  piece  similar  to  that  of  C.  tripartitus. 
The  synonym  ochraceum  (Gorham  1881)  is  simply  a color  variant  with  the 
pronotum  immaculate.  The  species  of  Dai phron.  including  1 yci forme,  are 
difficult  to  analyze  at  the  present  time  because  so  few  specimens  are 
available  in  collections.  Much  additional  collecting  is  necessary  to  de- 
fine the  many  apparent  species  and  resolve  confusion  resulting  from  con- 
vergent evolution  toward  the  model  Lycidae. 

D.  1 yci forme  has  been  collected  in  drier  areas  of  the  humid  for- 
ests of  Guatemala,  Nicaragua,  Costa  Rica,  and  Panama  but  little  is  known 
of  its  associations. 

MATERIAL  EXAMINED:  5 specimens. 

United  States  National  Museum  Collection  - Guatemal a;  Tegucigalpa- 
2 and  3 £ . 

OTHER  REPORTED  LOCALITIES:  Guatemala;  Cubilguitz,  Chimantla,  San 

Juan,  Teleman,  Sehahu,  Alta  Vera  Paz.  Costa  Rica.  Panama. 
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Dal phron  personatum  Champion 

Daiphron  personatum  Champion.  1914,  p.  1 32.  Type:  Honduras. 

DESCRIPTION:  Yellowish-red;  head  black;  pronotum  bivittate,  the 

vittae  coalescing  mesial ly  forming  an  H-shaped  figure;  elytra  with  apical 
portion  blackish-violet;  femora  brownish-black  above  and  tibiae  in  part 
brownish-black.  Length:  Male  1 3 • 5 mfn  (excluding  head). 

Head  and  pronotum  opaque,  head  rather  small,  eyes  prominent;  pro- 
notum transverse,  lateral  edges  orbiculate,  lateral  margins  broadly  re- 
flexed, pronotal  disc  with  a median  impressed  line;  elytra  about  the  same 
width  as  the  pronotum  basal ly  becoming  very  wide  distal ly,  semi  shining, 
rugose,  punctate,  with  three  distinct  dorsal  costae. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  slightly  api- 

cal ly  forming  a short  rounded  lip;  right  paramere  long,  broad  basal ly  and 
distad,  terminating  in  a narrowed  and  curved  hooked  tip;  left  paramere 
flattened,  bent  laterad  and  terminating  in  a rounded  tip  (Fig.  45). 

SYSTEMAT1CS,  DISTRIBUTION,  AND  BIONOMICS:  D_j_  personatum  was  de- 

scribed from  a single  male  specimen  in  the  British  Museum  Collection.  The 
description  given  above  includes  all  information  given  by  Champion  in  his 
original  description  as  modified  to  conform  with  the  general  pattern  fol- 
lowed in  this  paper.  Aedeagal  conformation  indicates  that  the  species  is 
a member  of  the  Chau  1 i ognathus  ni groci nctus  species  complex.  The  species 
was  listed  as  collected  in  Honduras. 

MATERIAL  EXAMINED:  None,  only  one  specimen  is  known  and  is  part 

of  the  British  Museum  Collection. 
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Dai phron  1 i neatum  Pi c 

Daiphron  j i neatum  Pic.  1912,  p.  6.  Type:  Panama. 

Dai phron  ochraceum  var.  (unnamed)  Gorham.  1885,  p.  277.  Type:  Panama- 

Bugaba,  Volcan  de  Chiriqui. 

DESCRIPTION:  Yel lowi sh-red ; head  with  a dorsal  black  maculation 

beginning  at  the  occiput  and  extending  anteriorly  to  the  clypeal  edge, 
antennae  and  palpi  black;  pronotum  with  a narrow  median  vitta  that  may  be 
more  or  less  hour  glass  shaped;  scutellum  and  apical  third  of  elytra  black; 
thoracic  sternites  and  legs  brownish-black;  abdominal  sternites  brownish- 
black  or  narrowly  bordered  posteriorly  and  laterally  with  yellow.  Length: 
Hales  15-17  mm,  females  15-16  mm. 

Head  and  pronotum  semi  opaque,  with  short  coarse  semi  erect  hairs; 
pronotum  quadrate  in  males,  slightly  transverse  in  females,  narrowed  an- 
terior to  the  mid-section,  especially  in  females,  anterior  pronotal  angles 
arcuate,  lateral  edges  broadly  and  shallowly  reflexed;  elytra  wider  than 
pronotum  basal ly  becoming  very  wide  distal ly,  semiopaque,  punctate,  with 
fairly  long  coarse  inclined  hairs. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  slightly  api - 

cally  forming  a short  rounded  lip;  right  paramere  long,  nearly  straight 
terminating  in  a feebly  hooked  tip;  left  paramere  flattened,  dilated  at 
the  mid-section  and  then  narrowing  to  a bifurcated  tip  with  a sharp  hook 
on  the  mesial  element  (Fig.  kG) . 

SYSTEMATiCS,  DISTRIBUTION,  AND  BIONOMICS:  D_j_  1 i neatum  is  known 

only  from  a few  specimens  and  is  probably  mixed  with  Lycidae  in  most  col- 
lections. Localities  represented  in  Costa  Rica  and  Panama  suggest  a 
rain  forest  habitat  but  little  else  is  known  of  the  species. 
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MATERIAL  EXAMINED:  3 specimens. 

United  States  National  Museum  Collection  - Costa  Rica;  San  Carlos  - 
1 £ and  2 ? . 

OTHER  REPORTED  LOCALITIES:  Panama:  Bugaba. 

Dai phron  crass i corne  Gorham 

Daiphron  crassicorne  Gorham.  1881,  p.  67.  Type:  Guatemal a-Zapote. 

DESCRIPTION:  Yellowish-red;  head  brownish-black  posterior  to  the 

antenna]  sclerites;  pronotum  with  a brownish-black  median  vitta  extending 
from  the  anterior  to  the  posterior  edge,  scutellum  brownish-black,  distal 
half  of  elytra  brownish-black,  sutural  margins  of  the  elytra  narrowly 
brownish-black;  thorax  and  abdomen  brownish-black  ventral ly;  legs  entirely 
brownish-black  or  with  femoral  apices,  tibiae,  and  tarsi  yellowish. 

Length:  Male  9 mm,  female  10  mm. 

Pronotum  subquadrate,  narrowed  anteriorly,  with  a shallow,  median 
impressed  line  near  the  posterior  edge;  elytra  widened  distal ly. 

Aedeagus:  Penis  slender,  curved  basal ly,  produced  very  slightly 

apical ly  forming  a rounded  lip;  right  paramere  long,  slender,  expanded  at 
the  mid-section,  distal  half  curved;  left  paramere  flattened,  bent  sharply 
laterad  and  terminating  in  a rounded  tip  (Fig.  hi). 

SYSTEMATICS,  DISTRIBUTION,  AND  BIONOMICS:  D,  crassicorne  is  known 

from  two  specimens.  The  description  includes  all  information  given  by 
Gorham  ( 1 88 1 ) and  Champion  (191^0  in  their  discussions  of  the  species, 
modified  to  conform  with  the  general  pattern  followed  in  this  paper. 

Aedeagal  conformation  identifies  this  taxon  with  the  Chaul i ognathus 
margi natus  species  complex.  The  type  locality  is  in  the  highlands  of 
Guatemala. 
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MATERIAL  EXAMINED:  None,  only  two  specimens  are  known,  both  of 

which  are  lodged  in  the  British  Museum  Collection  and  are  unavailable 
for  loan. 
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3.  Chau  1 i ognathus  marg i natus  (F.) 


3,  left  dorso-1 ateral  aspect. 


4.  Chau! i ognathus  pennsy 1 vani cus  (DeGeer)  4,  left  dorso-1 ateral  aspect. 


5.  Chaul iognathus 

fasciatus  LeConte 

5,  dorsal  aspect. 

6.  Chau  1 i ognathus 

basal  is  LeConte 

6,  left  dorso-1 ateral  aspect; 
6a,  lateral  profile  of  right 

paramere. 

7.  Chau  1 i ognathus 

scutel laris  LeConte 

7,  left  dorso-1 ateral  aspect; 
7a,  lateral  profile  of  right 

paramere. 

8.  Chaul iognathus 

vittatus  Schaeffer 

8,  left  dorso-lateral  aspect. 

9.  Chau  1 i ognathus 

misellus  Horn 

9,  dorsal  aspect. 

10.  Chaul iognathus 

nigrocinctus  Gorham 

10,  dorsal  aspect. 

1 1 . Chau  1 i ognathus 

lecontei  Champion 

11,  dorso-lateral  aspect; 

11a,  lateral  profile  of  left  para 
mere  tip. 

12.  Chaul iognathus 

bi 1 i neatus  Gorham 

12,  dorso-lateral  aspect; 

12a,  lateral  profile  of  left  para 

mere  tip. 


(Full  views  lOx;  detail  views  15*) 
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13.  Chaul iognathus  discus  LeConte 

14.  Chau  1 i ognathus  profundus  LeConte 

15.  Chau  1 i ognathus  togatus  Waterhouse 

16.  Chaul iognathus  vesti tus  Champion 


13,  dorsal  aspect. 

14,  left  dorso-1 ateral  aspect. 

15,  left  dorso-1 ateral  aspect. 

16,  dorsal  aspect. 


17.  Chau  1 i ognathus  di spar  Champion 

18.  Chaul i ognathus  f lavomargi natus  Champion 

19.  Chau  1 i ognathus  sodal i s Waterhouse 

20.  Chaul i ognathus  aterri mus  Gorham 

21 . Chau  1 i ognathus  hi erogl yphi cus  Gorham 

22.  Chaul i ognathus  forrer?  Gorham 

23.  Chau  1 i ognathus  di  sti nguendus  Waterhouse 

24.  Chaul i ognathus  di mi di atus  Waterhouse 


1 7 » dorsal  aspect; 

17a,  lateral  profile  of  right 
paramere  tip. 

18,  left  dorso-1 ateral  aspect; 
18a,  lateral  profile  of  right 
paramere  tip. 

19,  dorsal  aspect. 

20,  right  dorso-1 ateral  aspect; 
20a,  lateral  profileof  right 
paramere. 

21,  dorsal  aspect. 

22,  dorsal  aspect. 

23,  dorsal  aspect. 

24,  left  dorso-lateral  aspect; 
24a,  lateral  profile  of  left 
paramere  tip. 


(Full  views  lOx;  detail  views  15*) 
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25.  Chau  1 i ognathus  pallidus  Waterhouse 

25,  left  dorso-lateral  aspect; 
25a,  profile  of  right  paramere 
tip;  25b,  caudo-ventral  aspect 
of  left  paramere  tip. 

26.  Chaul iognathus  ci ngu 1 i ventri s (Erichson)  26,  left  dorso-lateral  aspect; 


26a,  profile  of  right  paramere 
ti  p. 

27.  Chaul ioqnathus  heros  (Gu^ri n-Menevi  1 1 e) 

27,  left  dorso-lateral  aspect; 
27a,  profile  of  left  paramere 
tip. 

28.  Chau  1 ioqnathus  championi  n.  sp. 

28,  left  dorso-lateral  aspect; 
28a,  profile  of  left  paramere 
ti  p. 

29.  Chaul ioqnathus  faustus  Gorham 

29,  left  dorso-lateral  aspect; 
29a,  profile  of  left  paramere 
ti  p. 

30.  Chaul i oqnathus  ater  Pic 

30,  left  dorso-lateral  aspect; 
30a,  profile  of  left  paramere 
tip. 

(Full  views  lOx;  detail  views  15x) 
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31 . Chaul 

i oqnathus 

termi nal i s Gorham 

31, 

31a 

left  dorso-1 ateral 
left  paramere  tip. 

aspect; 

32.  Chaul 

i oqnathus 

sulphureus  Waterhouse 

32, 

left  dorso-1 ateral 

aspect . 

33.  Chaul 

i oqnathus 

tripartitus  (Chevrolat) 

33, 

dorsal  aspect. 

34.  Chaul 

i oqnathus 

sticticus  Gorham 

34, 

right  dorso-1 ateral 

aspect . 

35.  Chaul 

i oqnathus 

submarq i natus  Gorham 

35, 

left  dorso-1 ateral 

aspect . 

36.  Chaul 

i oqnathus 

evanidus  Champion 

36, 

right  lateral  aspect. 

37.  Chaul 

i oqnathus 

exiquus  Gorham 

37, 

left  dorso-1 ateral 

aspect . 

38.  Chaul 

i oqnathus 

pardal i nus  Gorham 

38, 

left  dorso-1 ateral 

aspect . 

39.  Chaul 

i oqnathus 

exsanquis  Gorham 

39, 

dorsal  aspect. 

40.  Chaul 

i oqnathus 

histrio  Gorham 

40, 

left  dorso-1 ateral 

aspect . 

41  . Chau  1 

i oqnathus 

corvinus  Gorham 

41, 

left  dorso-1 ateral 

aspect . 

42.  Chaul 

i oqnathus 

proteus  Gorham 

42, 

dorsal  aspect. 

43.  Chaul 

i oqnathus 

i sthmi anensi s n sp. 

43, 

left  dorso-1 ateral 

aspect . 

44.  Chaul 

i oqnathus 

lyci forme  Gorham 

44, 

dorsal  aspect. 

45.  Chaul 

i oqnathus 

personatum  Champion 

45, 

dorsal  aspect. 

46.  Chaul 

i oqnathus 

1 i neatum  Pic 

46, 

left  dorso-1 ateral 

aspect. 

47.  Chaul 

i oqnathus 

crassicorne  Gorham 

47, 

left  dorso-1 ateral 

aspect . 

(Full  views  lOx;  detail  views  15*) 
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ZOOGEOGRAPHY 


A General  Review  of  Related  Studies 
North  and  Central  American  Chaul  i ognathi  ni  have  never  been  the 
subject  of  specific  zoogeographic  analysis.  Species  descriptions  by  most 
authors  included  locality  information.  LeConte  ( 1 85 1 , 1 88 1 ) discussed 
Lampyridae,  including  Chau  1 i ognathi ni  of  the  United  States,  describing 
species  and  outlining  general  distributions.  Gorham  ( 1 88 1 , 1 885) , in  the 
"Biologia  Central i -Americana,"  described  many  new  Central  American  and 
Mexican  Chaul iognathi ni  and  cited  localities  for  each  taxon  described. 

In  Champion's  (1914)  revision  of  Mexican  and  Central  American  Chauliog- 
nathinae,  many  localities  were  listed  but  no  attempt  was  made  to  specu- 
late on  distribution.  Miskimen  (1961b)  discussed  the  origin  and  zoo- 
geography of  the  family  Chaul i ognathi dae.  Chaul iognathini  are  the  most 
numerous  tribe  of  the  family  in  the  western  hemisphere  while  Ichthyurini, 
for  the  most  part,  are  pantropical ly  distributed  in  the  eastern 
hemi sphere. 

General  principles  useful  to  analytical  zoogeographic  study  were 
put  forth  by  Darlington  (1957).  Gressitt  (1958a)  and  Munroe  ( 1 965)  com- 
piled and  reviewed  several  hundred  insect  zoogeography  titles  that  are 
valuable  background  aids.  Ross  (1951,  1956)  and  Ross  and  King  (1952), 
in  studies  of  Trichoptera,  outlined  modes  of  approach  to  insect  zoogeo- 
graphic interpretation.  Their  techniques  are,  in  part,  applied  to  my 
evaluation  of  North  and  Central  American  Chaul iognathi ni  distribution. 
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Zooqeoq raph i c Regional  Boundaries,  Barriers,  and  Highways 

The  Nearctic  and  Neotropical  faunal  regions  were  first  defined  by 
Sclater  (1858)  who  utilized  avian  distribution  to  support  these  designa- 
tions. Wallace  (I876),  using  much  vertebrate  and  some  invertebrate  evi- 
dence, redefined  Sclater's  regions  and  added  four  subdivisons  to  each. 
Wallace's  method  of  classification  is  generally  used  by  zoogeographers 
today. 

Schmidt  (1954)  proposed  assignment  of  Central  America  and  Mexico 
south  of  the  Isthmus  of  Tehauntepec  to  a Caribbean  subregional  zone 
closely  related  to  the  Nearctic.  He  based  his  conclusion  on  Tertiary 
Holarctic  reptile  relationships  and  on  the  assumption  that  bias  existed 
emphasizing  fossil  and  recent  mammalian  fauna.  Mexico,  north  of  the 
Isthmus,  was  called  the  Sonoran  province.  Hershkovitz  (1958)  considered 
Schmidt's  Central  American  province  as  a province  of  the  Neotropical 
Brazilian  subregion.  He  felt  that  the  transition  zone  between  Nearctic 
and  Neotropical  regions  was  confined  to  the  southern  Mexican  Plateau 
and  south  central  coastal  lowlands  of  Mexico.  The  conclusions  of  Schmidt 
and  Hershkovitz  approximate  what  1 think  fits  North  and  Central  American 
Chau  1 i ognath i ni  distribution.  1 believe  that  the  Central  American  prov- 
ince is  no  more  related  to  the  Nearctic  than  to  the  Neotropical  Region 
so  far  as  North  and  Central  American  Chau  1 i ognathi ni  are  concerned.  It 
extends  northward  to  areas  of  higher  rainfall  in  the  coastal  lowlands 
and  slopes,  around  the  southern  Mexican  Plateau  and  into  the  states  of 
Jalisco  on  the  west  and  Veracruz  on  the  east  coast.  Southward  the  prov- 
ince extends  into  Colombia  to  the  west  slopes  of  the  Andean  Cordillera 
Occi dental . 
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Dispersal  barriers  and  highways,  past  and  present,  have  markedly 
affected  distribution  of  North  and  Central  American  Chaul iognathi ni . 
Dispersion  of  the  tribe  appears  to  reflect  theoretical  patterns  outlined 
by  Andrewartha  and  Birch  (195^) . Dispersal  progresses  by  geometric  pro- 
gression so  far  as  ecological  circumstances  permit  during  a particular 
time.  Barriers  and  highways  influencing  dispersal  of  organisms  are  of 
three  general  types --phys i cal , climatic,  or  biotic.  These  may  function 
singly  or  in  combination.  Their  effectiveness  depends  upon  tenure  and 
upon  the  capability  of  individual  organisms  to  surmount  or  use  them  as 
the  case  may  be.  Chaul i ognathi ni  distribution  has  been  mainly  a history 
of  physical  and  biotic  barriers  and  highways.  Climate,  insofar  as  it 
has  influenced  host  plants,  has  also  influenced  distribution. 

Continental  Drift 

Acceptance  or  rejection  of  the  Continental  Drift  Hypothesis  has 
an  important  bearing  on  interpretation  of  early  Chau  1 i ognathi ni  distri- 
bution. The  tribe  may  once  have  been  widespread  throughout  the  world, 
crossing  a Bering  Strait  land  bridge  during  the  late  Mesozoic  or  Cenozoic, 
and  subsequently  was  restricted  to  its  present  Neotropical,  Nearctic, 
and  Australian  strongholds.  An  alternative  is  origin  on  the  Gondwana 
continent,  followed  by  invasion  of  North  and  Central  America  by  South 
American  progenitors  sometime  after  the  Cretaceous  connection  of  the  two 
regions  with  no  history  of  the  South  American  group  on  continental  land 
masses  of  the  eastern  hemisphere. 

Until  recent  years  the  heavily  favored  geological  position  had 
been  the  doctrine  of  fixity  of  continents  and  Ocean  basins  (Dunbar 
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1949,  Lyell  1962).  Wegener  (1924)  advanced  a comprehensive  theory  of 
continental  drift  in  which  all  continents  were  united  until  about  the 
beginning  of  the  Mesozoic,  after  which  components  producing  the  present- 
day  continents  began  to  drift  apart.  Dutoit  (1937,  1944)  and  Grabau 
(1940)  defended  and  refined  Wegener's  hypothesis.  The  principal  objec- 
tions to  the  Continental  Drift  Hypothesis  were:  (1)  there  was  no  known 

physical  mechanism  by  which  continents  could  move  horizontally,  and  (2) 
paleontological  distributional  evidence  did  not  support  the  theory,  al- 
though many  distributions,  especially  those  of  southern  continents,  did 
not  seem  to  fit  the  alternative  dispersal  route  via  Bering  Strait  or 
other  northern  land  bridges. 

Botanical  evidence  generally  supports  continental  drift  (Seward 
1933,  Darrah  i960)  but  it  must  be  admitted  that  wind  dispersal  of  some 
types  of  seeds  could  cause  erroneous  conclusions.  The  key  genus  support- 
ing drift  is  G 1 ossopter i s , known  as  a fossil  from  all  southern  conti- 
nents, including  Antarctica  but  not  from  North  America  or  Europe  (Craddock 
et  a 1 . 1965).  Cenozoic  floral  history  does  not  require  drift,  indicat- 
ing that  proximity  of  continents  was  similar  to  that  of  today  (Seward 
1933,  Chaney  1940, , 1947,  and  Dorf  1957).  However,  Berry  (1918),  Arnold 
(1947),  and  Andrews  (1961),  concluded  that  before  the  upper  Cretaceous 
there  was  no  free  species  exchange  between  North  and  South  America. 

After  this  time  a Holarctic  flora  invaded  across  a Central  American  land 
bridge  and  spread  throughout  South  America  with  some  influx  of  Neotropi- 
cal species  into  North  America,  at  least  during  the  Eocene. 

Mammalian  distribution  generally  does  not  demand  land  connections 
other  than  Bering  Strait  and  Isthmian  Central  American  bridges  (Simpson 
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1940,  1 9^+7  a , 1 9^+7t> , 1950,  and  Darlington  1957).  Darlington  (1948)  be- 
lieves that  cold-blooded  vertebrates  originated  in  the  Old  World  tropics 
and  then  dispersed  elsewhere  via  intermittent  land  connections  but  ac- 
knowledges that  distributional  patterns  tell  little  of  world  geography 
before  the  later  Cretaceous.  Scott  (1928),  Willis  (1932),  and  Schuchert 
(1935),  Simpson  (1950),  and  others  also  concede  that  there  is  no  con- 
vincing geological  or  faunistic  evidence  requiring  land  connections  be- 
tween North  and  South  America  before  the  upper  Cretaceous. 

I think  that  the  Continental  Drift  Hypothesis  can  actually  be 
supported  by  contemporary  and  paleontological  mammalian  distribution. 
Marsupials  are  largely  confined  to  Australia,  with  some  elements  in  South 
America  and  a few  invaders  in  North  America.  It  is  significant  that 
North  Arne r i can-type  fossil  didelphids  have  been  found  in  European  Eocene 
to  Miocene  deposits,  and  represent  the  only  marsupial  known  to  have 
reached  the  Af ro-Eu ras i an  continent.  The  entire  order  of  Edentata  is 
known  as  fossils  only  from  the  New  World  and  only  during  the  early  and 
again  in  the  late  Tertiary  from  North  America  (Darlington  1957).  Only 
the  armadillo  from  that  group  penetrates  far  northward  into  the  Nearctic. 
Sloths  and  anteaters  reach  Central  America.  Hys t r i comorph  rodent  fossils 
are  known  only  from  the  New  World,  with  extant  species  confined  largely 
to  South  America  or  Central  America,  only  the  porcupine  entering  the 
United  States.  Kiriakoff  (1959)  suggests  diphyletic  origin  of  these 
groups  on  the  Gondwanaland  continent.  His  conclusions  appear  tenable  be- 
cause it  would  seem  that  marsup ia 1 s,  Edentata,  and  hys t r i comorph  rodents, 
commonly  known  as  fossils  in  South  America,  would  have  been  found  as 
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fossils  everywhere  as  has  much  of  the  remaining  mammalian  fauna  of  South 
America.  These  groups  may  represent  descendants  of  mammals  once  wide- 
spread on  the  Gondwana  continent  before  its  breakup.  Isolation  of  South 
America  until  the  Cretaceous  allowed  substantial  species  radiation  and 
convergent  evolution,  especially  by  marsupials.  Most  other  mammals  are 
poorly  represented  or  absent  before  the  late  Miocene  in  South  America. 
Entry  to  South  America  before  the  Miocene  was  limited  or  fortuitous 
(Simpson,  1950,  Darlington  1957) - 

Jeannel  (1942,  1961),  one  of  the  strongest  exponents  of  conti- 
nental drift, used  information  derived  from  his  studies  of  Carabidae  to 
support  his  conclusions.  Diptera,  Ephemeroptera , Isoptera,  and  Staphy- 
linidae  in  common  between  the  southern  continents  were  pointed  out  by 
Hennig  (1950),  Hardy  (1950,  Emerson  (1955),  Oldroyd  (1957),  Edmunds 
(1957),  Seevers  (I960),  and  Col  less  (1964)  who  discussed  their  dispersal 
northwa  rd . 

Most  workers  agreed  that  until  additional  geological  evidence  was 
found,  biogeographic  conclusions  based  on  floral  or  faunistic  distribu- 
tion much  beyond  the  Tertiary  were  largely  speculative.  Recently,  much 
pertinent  information  supporting  continental  drift  has  become  available 
in  the  areas  of  pa  1 eomagnet i sm  and  solids  physics. 

Pa leomagnet i c data  are  consistent  with  the  presence  of  a Permian 
Gondwana  supercontinent,  composed  of  Australia,  Africa,  South  America, 
India,  and  Antarctica  in  the  southern  hemisphere  (Runcorn  1 962 , Creer 
1964a,  1964b).  Triassic  poles  for  Australia  do  not  coincide  with 
Africa,  Antarctica,  and  South  America,  so  that  Australia  must  have  sep- 
arated from  the  main  continental  mass  before  this  period.  Gondwanic 
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continents,  including  South  America,  all  have  different  Jurassic  poles. 
Northern  parts  of  Europe  and  North  America  were  very  close  in  the  upper 
Paleozoic  but  at  lower  latitudes  than  they  are  now  (Creer  et  al.  1957). 

A physical  basis  for  movement  of  continents  was  postulated  from 
data  obtained  from  recent  studies  of  mechanical  properties  of  solids  and 
formation  of  ocean  ridges  (Bott  1 964 , 1 965 , Orowan  1964,  and  Gaskell 
1965),  thus  overcoming  the  last  major  objection  to  continental  drift. 
Convection  currents  in  the  as thenosphe re  beneath  the  earth's  crust  pro- 
vide an  explanation  for  both  vertical  and  horizontal  movements  of  the 
earth's  crust.  Wilson  (194-9,  1963a,  1963b)  has  constructed  a hypothesis 
of  the  earth's  behavior,  drawing  heavily  on  geological  evidence  support- 
ing drift  and  continental  accretion. 

Paleozoic,  Mesozoic,  and  Early  Tertiary  Zoogeography 
and  Distributional  Factors 

The  zoogeography  and  distribution  of  Chau  1 iognath i n i before  the 
Cretaceous  is  uncertain,  as  there  are  no  known  fossils.  Correlations 
with  mammals  cannot  easily  be  made  because  most  insect  families  and  many 
genera  were  well  established  by  the  close  of  the  Cretaceous,  when  mam- 
mals and  modern  birds  were  only  in  very  early  stages  of  their  evolution. 
Few  major  evolutionary  changes  have  occurred  among  insects  since  that 
time;  the  principal  innovations  are  adaptations,  usually  at  the  generic 
level,  correlated  with  changes  in  food  preferences.  Estimates  of 
Chau  1 i ognath i n i dispersion  routes  must  be  based  largely  on  existing  dis- 
tribution, historical  geology,  and  ecology. 

Beetles  are  believed  to  have  arisen  in  the  late  Paleozoic,  cer- 
tainly by  the  upper  Permian  (Carpenter  1930,  1953,  Ha rtynov . 1 933  and 
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Crowson  1955).  Crowson  (I960)  believes  that  the  polyphagan  series  Elateri- 
f o rm i a , which  includes  Chauliognathini,  evolved  during  1 owe r Jurassic.  If 
this  is  true,  Chauliognathini  could  have  spread  and  diversified  during  the 
Mesozoic  coincident  with  angiosperm  expansion  (Axelrod  1952,  Dorf  1955). 

Chauliognathini  may  once  have  been  widespread,  dispersing  across 
Bering  Strait,  Central  American,  and  Indonesian  land  bridges,  and  then 
suffered  range  restriction  (Miskimen  1961b).  Today,  322  known  Chauliog- 
nathini are  inhabitants  of  the  western  hemisphere  (Delkeskamp  1 939 » Miskimen 
1961a).  All  but  19  of  these  occur  south  of  the  Isthmus  of  Tehauntepec. 

Only  two  Nearctic  species  occur  east  of  the  Mississippi  River.  Thirty- 
three  species  are  found  in  New  Guinea  or  Austral ia,  27  are  scattered  over 
the  southwestern  Pacific  islands,  and  22  inhabit  tropical  southeast  Asia. 

No  species  are  known  from  Europe,  Africa,  or  temperate  Asia.  It  seems 
unlikely  that  a fauna,  apparently  so  successful  in  its  known  localities, 
could  have  been  eliminated  from  such  extensive  areas  of  the  world.  Suita- 
ble host  plants  for  phytophagous  forms  are  available  almost  everywhere  and 
potential  prey  for  carnivorous  species  is  certainly  abundant.  As  a unit, 
the  tribe  lacks  serious  competition  in  known  localities.  Warning  colora- 
tion and  offensive  abdominal  glands  are  a testimony  to  relative  freedom 
from  enemies.  Affinities  of  western-hemisphere  species  point  to  rather 
recent  range  expansion  and  speciation  in  the  Nearctic  north  of  the  Isthmus 
of  Tehauntepec  and  radiation  on  the  Andean  highlands  rather  than  active 
restriction  of  a once  widespread  fauna.  Continental  drift  seems  to  be  the 
mos t reasonable  explanation  for  Chauliognathini  distribution. 

Relationships  with  members  of  the  tribe  elsewhere  imply  that  an- 
cestral forms  of  North  and  Central  American  species  were  originally  humid 
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forest-adapted  carnivores,  that  arose  on  the  Gondwana  continent.  At  some 
time  after  South  America  separated,  an  element  or  elements  of  the  Neo- 
tropical fauna  evolved  adult  phytophagous  habits.  The  Cretaceous  Period 
appears  to  be  one  possible  time  for  this  event,  angiosperm  radiation  be- 
ing rapid  at  that  time.  Numbers  and  species  of  Chau  1 i ognath i n i were  prob- 
ably limited  by  relatively  warm,  humid  conditions  and  collateral  limited 
abundance  of  host  plants,  as  they  are  under  such  conditions  today.  The 
known  upper  Cretaceous  land  bridge  to  North  America  could  have  permitted 
dispersal  far  northward  into  similar  ecological  situations.  Dispersal 
into  North  America  between  the  upper  Cretaceous  and  the  Eocene  seems  al- 
most certain  because  Chau  1 iogna th i n i are  known  from  Colorado  Florissant 
deposits,  regarded  as  upper  Oligocene  or  Miocene  (Scudder  I876,  Wickham 
1909).  Species  exchange  between  North  and  South  America  from  the  late 
Eocene  to  the  late  Miocene  or  early  Pliocene  was  prevented  by  the  Bolivar 
geosyncline.  This  60  to  100  mile  wide  seaway,  formed  during  the  initial 
stages  of  the  Andean  orogeny,  separated  the  Darien  of  Panama  from  conti- 
nental South  America  (Olsson  1932,  Nygren  1950). 

The  Bolivar  trough  was  a substantially  more  positive  barrier  to 
dispersal  than  the  Isthmian  Central  American  portal.  West  of  the  Bolivar 
trough,  the  San  Bias  region  of  Panama  is  believed  to  have  been  a stable 
island  throughout  the  Cenozoic  (Whitmore  and  Stewart  1 965 ) , periodically 
connected  with  land  elements  of  the  Isthmian  Panama-Costa  Rica-southern 
Nicaragua  marine  portal  zone.  Paleontological  evidence  suggests  a more 
or  less  continuous  land  mass  between  North  America  and  the  portal  zone 
(Whitemore  and  Stewart  1965).  Schuchert  (1935)  referred  to  the  Isthmian 
region  as  being  "variably  submerged  from  late  Eocene  to  late  Miocene  time." 
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Considering  contemporaneous  volcanism  and  faulting  these  conclusions  are 
not  too  startling.  It  seems  likely  that  until  the  ]ate  Miocene  and 
Pliocene  uplift  of  the  Cordillera  de  Talamancha  and  the  rejoining  of 
North  and  South  America,  there  may  have  been  an  island  archipelago  here, 
made  up  of  components  varying  in  size,  position,  and  tenure.  Instability 
of  the  Isthmian  region,  continuing  to  the  present  time,  is  probably  a 
factor  contributing  to  relatively  large  numbers  of  Chau  1 iognathi ni  spe- 
cies in  such  a small  area. 

The  Balsas  portal,  above  the  Isthmus  of  Tehauntepec,  was  believed 
to  be  open  from  the  Triassic  to  the  middle  Cretaceous,  and  would  have  had 
no  influence  upon  Chaul iognathini  dispersal  northward.  A portal  at  Te- 
hauntepec was  probably  in  existence  during  the  middle  and  late  Eocene  and 
again  during  the  late  Miocene  and  early  Pliocene  (Schuchert  1935,  Weyl 
1961).  The  Tehauntepec  portal  apparently  explains  certain  mammalian  and 
avian  distributions  in  Central  America  (Simpson  1950  and  Darlington  1957). 
However,  Whi.tmore  and  Stewart  (1965)  have  presented  evidence  that,  at 
least  during  the  0 1 i gocene  or  Miocene,  land  was  continuous  to  the  Canal 
Zone.  Chau  1 i ognathi ni  distribution  reflects  no  significant  marine  seaway 
except  that  at  the  Bolivar  geosyncline. 

Late  Tertiary  and  Recent  Zoogeography  and 
and  Distributional  Factors 

Late  Tertiary  and  Recent  geological,  climatic,  and  floristic 
changes  of  North  and  Central  America  (Clark  and  Stearn  I960,  Brooks  1949, 
Dorf  1957,  and  MacGintie  1953)  have  profoundly  influenced  distribution 
and  evolution  of  North  and  Central  American  Chaul i ognathi ni . Mountains 
and  deserts  are  often  regarded  as  formidable  physical  barriers.  For  many 
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Chaul iognathi ni , I think  neither  is  very  effective.  Association  of  these 
insects  with  members  of  Compositae  seems  to  assure  dispersion  where  that 
family  is  well  represented.  The  time  and  place  of  the  origin  of  Compositae 
is  uncertain  but  many  woody  forms  are  native  to  South  America,  dominating 
tropical  regions.  The  relationship  between  New  World  Chau  1 i ognathi  ni  and 
Compositae  is  suggestive,  but  until  evolution  and  dispersal  of  this  plant 
group  is  better  understood  conclusions  cannot  be  made  with  assurance. 

Many  ephemeral  desert  plants  belong  to  the  Compositae  and  provide 
desert  highways  for  Chaul iognathi ni  dispersal.  Higher  elevations  almost 
invariably  have  habitats  and  host  plants  suitable  to  various  members  of 
the  tribe.  Existing  western-hemisphere  mountain  ranges  are  orientated 
mainly  north-south  and  serve  as  highways  rather  than  barriers  in  that  im- 
portant direction.  Dry  areas,  deserts,  or  elevations  of  2500  to  7000 
feet  or  their  ecological  equivalents  appear  to  be  satisfactory  habitats 
for  the  majority  of  Chaul i ognathi ni . A second  group  is  adapted  to  low- 
land humid  forest  situations. 

More  than  four-fifths  of  the  known  western  hemisphere  Chauliog- 
nathini  are  inhabitants  of  the  Neotropics.  Such  disparity  in  numbers 
can  only  be  explained  by  some  kind  of  barrier  or  barriers,  as  Nearctic 
Chaul iognathi ni  seem  to  be  as  well  adapted  to  their  environmental  condi- 
tions as  the  Neotropical  are  to  theirs. 

Lowland  rain  forests  are  very  likely  the  most  significant  New 
World  barrier  to  Chau  1 iognathi ni  spread,  largely  because  the  important 
host  plant  family,  Compositae,  is  poorly  represented,  both  in  kind  and 
in  numbers  (Standley  1927,  Kenoyer  and  Standley  1929).  The  Amazon  basin 
selvas  are  the  first  lowland  rain-forest  barrier  to  species  exchange 
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between  North  and  South  America.  Although  they  occupy  much  of  northern 
South  America,  the  Selvas  are  the  habitat  of  only  3 percent  of  the  known 
Chau  1 i ognath  i n i . South  of  the  Selvas,  in  contrast,  the  dry  Campos 
grassland-savannah,  with  an  abundant  Compositae  flora,  is  the  habitat  of 
almost  half  of  the  western  hemisphere  fauna. 

Countering  the  barrier  effect  of  the  Selvas  are  the  Andean  high- 
lands, folded  during  the  Eocene  and  subjected  to  late  Miocene  and  Plio- 
cene faulting  that  elevated  them  to  their  present  altitude.  The  Andes 
Mountain  chain  serves  as  a north-south  distributional  highway  for  Chauliog- 
nathini.  As  such,  the  Andes  are  a species  filter  rather  than  an  open 
pathway,  because  only  relatively  narrow,  al t i tudi nal ly  controlled  bands 
are  suitable  habitats.  For  dispersal  from  the  Campos  species  reservoir 
across  Isthmian  Central  America,  the  Andean  highway  is  of  limited  value. 
Lowland  rain  forests  restrict  species  unable  to  cross  that  ecological 
barri  er. 

The  Llanos  grassland-savannah  of  the  Orinoco  River  Valley,  east 
of  the  Andes  and  north  of  the  Selvas  rain-forest,  and  the  coastal  thorn- 
forest,  extending  from  the  Peninsula  de  Paria  of  Venezuela  and  passing 
north  of  the  Andean  highlands  to  near  the  Golfo  de  Uraba  of  Colombia, 
are  both  favorable  habitats  for  Chaul iognathi ni  and  do  support  substan- 
tial numbers  of  species.  The  thorn-forest  coast  is  probably  not  a sig- 
nificant barrier  for  most  Llanos  species  or  those  of  the  Andean  highlands 
highway.  The  Sierra  Nevada  de  Santa  Marta,  a large  Pliocene  block- 
faulted  mountain,  stands  in  the  path  of  species  distribution  from  both 
areas  between  the  terminal  Andean  spurs  and  the  sea.  Narrow  passes 
permit  species  filtration  north  and  south  of  the  Sierra,  limiting  but  not 
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barring  species  movement.  At  the  edge  of  the  Isthmian  rain-forest  region 
near  the  Colombi a-Panama  border,  two  additional  species  filters  are  found 
in  the  form  of  the  Cienagas  de  Tumarado,  paralleling  the  Rio  Atrato,  and 
the  various  cienagas  of  the  Rio  Magdelena.  These  extensive  lowland  man- 
grove marshes  almost  reach  the  foothills  of  the  Andean  Cordillera 
Occi  dental . 

South  American  Continental  barriers,  imposing  as  they  may  seem, 
are  probably  very  secondary  to  500  miles  of  uninterrupted  rain  or  humid 
evergreen  forest  from  western  Colombia  almost  to  the  Costa  Rican  border. 
Compos itae  are  uncommon  in  this  region  as  they  are  in  the  South  American 
Selvas.  To  compound  dispersal  difficulties  for  xerophilic  and  highlands 
species,  the  rain-forest  region  occupies  the  narrow  Isthmian  part  of 
Centra]  America. 

The  Panamani an-Colombi an  lowland  rain  forest  is  the  stronghold 
of  what  I believe  to  be  the  oldest  group  of  phytophagous  New  World 
Chaul iognathi ni  and  the  antecedents  of  highlands  xerophilic  species.  In 
spite  of  a rather  limited  area,  many  species  are  found  here.  Range  is 
frequently  quite  restricted  and  numbers  of  a given  species  are  generally 
small.  Species  are  generally  quite  small,  possibly  affording  them  pro- 
tection from  potential  predators.  Mimicry,  probably  a Mlil  leri  an-Batesi  an 
combination,  is  highly  developed  among  some  rain— forest  inhabitants. 

Sexual  dimorphism,  with  males  closely  mimicing  Lycidae  models  and  females 
retaining  typical  Chaul iognathi ni  facies,  is  found  among  some  members  of 
the  genus  Dai phron . Most  rain-forest  adapted  species  are  prevented  from 
entering  South  America  by  the  Colombi an-Venezuel an  coastal  thorn— forests 
and  by  the  Andes  Mountains.  A narrow  belt  of  lowland  rain-forest, 
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essentially  a continuation  of  the  Isthmian  rain-forest,  extends  southward 
along  the  Pacific  coast  of  Colombia  and  Ecuador  west  of  the  Andes  Moun- 
tains to  the  Chi  1 ean-Ecuadori an  desert,  permitting  dispersal  of  Central 
American  rain-forest-adapted  species  in  that  direction.  Further  spread 
southward  is  blocked  by  the  desert.  North  of  the  Isthmian  rain— forest, 
close  approach  by  the  Cordillera  de  Talamanca  of  western  Panama  and  Costa 
Rica  to  the  sea  coast  strongly  filters  northward  species  movement.  Some 
evidence  may  be  seen  of  radiation  of  lowland  forms  into  highland  locales, 
similar  to  that  found  among  New  Guinea  montane  Chaul  i ognathi ni  and  other 
insect  groups  (Toxopeus  1950,  Gressitt  1958b). 

Several  typical  rain-forest  Chaul iognathi ni  apparently  had  suffi- 
cient genetic  latitude  to  compete  and  survive  outside  of  the  present  fa- 
vored habitat.  Among  these  are  margi natus  of  eastern  United  States, 
heros  with  a range  extending  from  the  state  of  Oaxaca  in  Mexico  to  Vene- 
zuela to  Peru,  and  sul phureus  which  ranges  into  Mexico  and  southward  to 
Bolivia.  All  of  these  species  are  of  greater  than  average  size  for  rain- 
forest taxa  and  are  characterized  by  broad  habitat  ranges.  Their  northward 
dispersal  seems  to  reflect  survival  after  Mi ocene-Pl i ocene  climate  and 
floristic  changes,  while  their  southward  movement  suggests  invasion  into 
South  America  after  closure  of  the  Bolivar  trough  and  Andean  uplift.  C . 
ni gri ceps , an  abundant  small  short -winged  species,  has  survived  in  wetter 
lowland  areas  of  southern  Mexico  and  in  highlands  regions  of  Chiapas, 
Guatemala,  and  Honduras,  as  well  as  in  lowland  rain  forests. 

A very  few  higher  altitude,  dry  habitat-adapted  species  have  suc- 
cessfully entered  and  crossed  the  Isthmian  rain-forest  barrier.  The 
ci ngul i ventri s-pal 1 i dus  species  complex  ranges  from  Mexico  to  Bolivia, 
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although  it  is  much  more  abundant  at  higher  elevations.  Such  successful 
forms  appear  to  be  possible  nuclei  from  which  recent  highlands  species, 
related  to  western  North  American  and  Mexican  taxa,  have  traversed  the 
Andes  range  and  are  presently  radiating  into  the  Campos  and  other  favor- 
able South  American  habitats. 

North  of  the  Cordillera  de  Talamanca, a 50-mile  lowland  rain  and 
humid  evergreen  forest  gap  in  Costa  Rica  and  Nicaragua,  continuous  with 
coastal  rain  forests  on  the  Atlantic  side  of  the  Cordillera  and  leading 
to  the  main  Isthmian  rain  forest,  separates  those  mountains  from  the 
geological  much  older  nuclear  Central  America.  The  efficacy  of  this  rain 
forest  as  a barrier  is  offset  by  a narrow  strip  of  dry  tropical  forest 
west  of  Lake  Managua  that  extends  southward  and  allows  the  Cordillera  de 
Talamanca  faunal  exchange  between  the  nuclear  Central  American  highlands 
and  the  Cordillera.  The  Central  American  highlands  then  continue  unbroken 
for  over  700  miles  northward  to  the  Isthmus  of  Tehauntepec.  Upland  spe- 
cies distribution  is  facilitated  here  while  lowland  rain  forest  species 
are  filtered  further  by  narrow  strips  of  coastal  rain  forest.  A variety 
of  habitats,  ranging  from  tropical  rain  forest  to  thorn  scrub  and  alpine 
meadows  and  encouraging  speciation,  is  found  in  nuclear  Central  America. 

A considerable  fauna  with  both  rain  forest  and  southern  lowland  Mexican 
species  suggests  that  the  area  is  part  of  a transition  zone  between  rain 
forest  and  more  northerly  desert  fauna. 

The  Isthmus  of  Tehauntepec  and  the  slopes  of  the  Mexican  highlands 
are  the  final  barriers  separating  Central  American  Chaul iognathi ni  from 
species  of  the  North  American  Cordillera.  Few  species  occur  in  common, 
a combination  of  30  miles  of  lowlands  and  a much  drier  climate  in  the 
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highlands  northwestward  apparently  is  an  effective  barrier.  Host  Central 
American  species  that  do  cross  the  Tehauntepec  barrier  are  confined  to 
lower  elevations  of  the  south  coast  Mexican  states  of  Oaxaca,  Guerrero, 
Michoacan,  Colima,  Jalisco,  and  the  east  coast  state  of  Veracruz.  All 
of  these  states  have  substantial  rainfall  exceeding  that  of  the  highlands 
dominating  Mexico. 

The  Mexican  highlands  are  continuous  geologically  and  ecologically 
with  the  Colorado  Plateau  and  Great  Basin  of  western  United  States.  Cli- 
mate variation  and  a shift  in  dominant  plant  species  from  creosote  bush 
to  sage  brush  north  of  the  United  States -Mexi can  border  produce  two  closely 
related  species  groups.  The  Chihuahua  creosote-bush,  hot  desert  occupies 
much  of  the  Mexican  Plateau  as  well  as  parts  of  west  Texas  and  New  Mexico. 

A similar  desert  west  of  the  Sierra  Madre  de  Occidental,  the  Sonoran,  con- 
tinues northward  to  join  the  Mohave  and  Yuma  deserts  of  United  States. 

Still  further  north  is  the  southern  Great  Basin  sagebrush  cool  desert 
that  grades  near  the  Oregon-Nevada-Colorado  borders  to  sage  brush  sub- 
climax vegetation.  In  both  areas  Compositae  host  plants  are  abundant  and 
Chaul iognathini  emergence  is  correlated  with  their  flowering  period. 

The  togatus  and  ni groci nctus  species  groups  of  Chau  1 i ognathi ni 
dominate  hot  desert  habitats  of  western  North  America.  Western  represen- 
tatives of  the  pennsy 1 vani cus  group  are  the  prevailing  species  in  the 
cool  desert,  and  scute! 1 ari s extends  far  southward  into  the  Chihuahan  hot 
desert  region.  Upland  Chaul i ognathi ni  appear  to  have  evolved  recently 
from  a limited  number  of  lines  representing  survivors  of  climatic  and 
floristic  change.  Some  species  have  undergone  little  major  morphological 
differentiation,  yet  can  be  distinguished  by  spatial  and  temporal  range 
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or  by  small  but  consistent  morphological  differences.  Miocene  tropical 
and  subtropical  environments  gave  way  to  temperate  climates  and  during 
the  late  Pliocene  and  in  the  Pleistocene  environmental  conditions  became 
especially  rigorous  as  the  entire  region  was  raised  several  thousand  feet 
(Schuchert  1935,  Axelrod  1957,  Durham  1950,  and  Sharp  1951,  1953).  Com- 
positae  were  favored  under  these  arid  conditions,  as  were  those  Chaul iog- 
nathini  able  to  survive. 

Great  Plains  grasslands,  because  of  its  limited  Compositae  flora, 
are  the  principal  ecological  barrier  to  dispersal  of  western  highlands 
species  eastward  and  in  turn  to  that  of  eastern  species  westward.  Only 
in  the  savannah  ecotone  of  the  Edwards  Plateau  foothills  of  Texas  do 
eastern  species  meet  western  forms  in  substantial  numbers. 

The  two  species  of  Chaul iognathi ni  of  eastern  United  States  are 
prevalent  throughout  eastern  deciduous  and  southeastern  pine  subclimax 
communities.  The  nearest  relatives  of  the  first  species,  marg i natus . are 
rain-forest  species  of  Central  America.  The  second  species,  Chaul iog- 
nathus  pennsy 1 van i cus . is  allied  to  the  togatus  speci es  group  of  the 
western  United  States  and  the  Mexican  Plateau.  Both  distributions  can 
be  explained  by  reference  to  geological  history  and  climate  and  floristic 
changes,  each  for  a different  reason. 

C . marg i natus  appears  to  be  a remnant  of  a once  extensive  rain- 
or  humid-forest  fauna.  The  Eocene  Wilcox  tropical  or  subtropical  flora 
extended  across  the  Gulf  Coastal  Plain  of  the  United  States  to  the  Atlantic 
Ocean  (Sharp  1951).  As  Mi ocene-Pl i ocene  mountain  building  produced  in- 
creasingly cooler  and  drier  environmental  conditions  (Schuchert  1935, 

Brooks  19A-9,  Durham  1950,  and  Dorf  1955),  much  of  the  Wilcox  flora  was 
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subtracted  from  its  original  range  (Sharp  1951,  1953).  Since  Chauliog- 
nathini  are  known  from  the  upper  0 1 i gocene  or  Miocene  Florrisant  of 
Colorado  (Scudder  1876,  Wickham  1909),  it  would  seem  that  they  also  could 
have  entered  the  ecologically  similar  Wilcox  region.  If  there  was  a 
Chau  1 i ognat h i n i fauna  present  at  the  time,  then  antecedents  of  ma rg i natus . 
sufficiently  preadapted,  could  have  survived  changing  environments.  An 
indication  of  the  adaptability  of  marg i natus  is  its  present  range  that 
crosses  numerous  ecological  boundaries. 

The  same  Mi ocene-Pl i ocene  uplift  of  western  United  States  pro- 
vided a dispersal  opportunity  for  pennsy 1 vani cus . A Great  Bas i n-Colorado 
PI ateau-Mexi can  Plateau  humid  tropical  Chau  1 iognathi ni  fauna  has  apparently 
evolved  to  meet  xerophytic  conditions  and  has  taken  advantage  of  increasing- 
ly abundant  host  plants.  As  the  present  western  United  States  Chauliog- 
nathini  fauna  was  evolving  at  least  some  species  could  have  entered  eastern 
United  States.  When  the  Great  Plains  became  drier,  an  effective  ecological 
barrier  was  created,  largely  restricting  pennsy 1 vani cus  to  its  present  habi- 
tat and  preventing  further  dispersal  of  western  species.  Similarity  of 
aedeagal  types  between  pennsy 1 vani cus  and  western  species  suggests  that 
isolation  may  have  been  relatively  recent.  Like  ma  rg  i natus . pennsy 1 van i cus 
appears  to  be  an  unusually  successful  species  with  extensive  spatial  range. 
Pleistocene  glaciation  appears  to  have  had  little  effect  upon  either  eastern 
United  States  species  other  than  to  drive  them  southward  temporarily. 
Northward  distribution  of  Chau  1 i ognath i n i is  apparently  limited  by  north- 
ern coniferous  forests,  climate  probably  not  being  a limiting  factor  in 
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itself  because  members  of  the  tribe  are  found  at  similar  temperature  and 
humidity  levels  elsewhere.  Host  plant  availability  is  probably  the  prin- 
cipal limiting  factor. 

Since  many  Compositae  are  ruderal  species,  man  will  probably  play 
an  increasingly  important  role  in  some  Chau  1 i ognath i n i dispersion.  As 
underdeveloped  areas  are  exploited,  range  extension  of  some  species,  es- 
pecially those  of  Central  America,  may  take  place.  Controlled  pasture 
lands  and  land  clearing  provide  suitable  habitats  for  host  plants  that 
then  may  be  followed  by  Chau  1 i ognath i n i species.  Road  building  appears 
to  be  influencing  distribution.  This  may  be  seen  clearly  in  northern 
Mexico  and  western  United  States,  where  runoff  of  rain  from  roads  pro- 
duces a narrow  microhabitat  of  greater  than  normal  moisture.  Vegetation 
here  is  often  quite  unlike  that  of  the  surroundings;  if  not  in  kind,  then 
in  quantity.  At  times,  enormous  numbers  of  Chau  1 i ognath i n i may  be  col- 
lected on  these  narrow  belts  of  preferred  host-plant  habitats. 

Chau  1 iognath in i distribution  is  complex  and  dependent  upon  many 
factors.  Ecological  relationships  are  still  poorly  known  but  existing 
knowledge  has  produced  considerable  insight  into  the  zoogeography  of  the 
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SUMMARY 


North  and  Central  American  Chau  1 i ognath i ni  are  represented  by 
46  species;  42  belong  to  the  genus  Chaul iognathus  and  4 to  the  genus 
Dai phron . The  region  studied  was  divided  into  five  faunal  provinces 
reflecting  broad  ecological  associations;  the  Eastern  United  States, 
the  Cool  Desert,  the  Hot  Desert,  the  Mexican-Central  American  Transition 
Zone,  and  the  Central  American  Rain-Forest.  Half  of  the  species  of 
Chau  1 i ognathi ni  studied  are  inhabitants  of  the  rain-forest  region  and 
eleven  more  are  found  in  the  transition  zone.  The  tribe  is  clearly 
tropical-  or  sub-tropical  adapted.  Only  four  species  are  found  in  truly 
temperate  areas. 

A key  to  the  species  of  Chaul iognathi ni  was  constructed  to 
facilitate  identification.  Systematics  of  the  group  is  complicated  by 
variable  dark  general  pigmentation  of  the  head  and  venter,  and  dark 
pronotal  and  elytral  color  pattern  variation.  General  dark  body  color  is 
apparently  strongly  influenced  by  environmental  conditions  at  the  time  of 
adult  emergence;  hot  and  dry  conditions  result  in  lighter  insects  and 
vice-versa,  through  a graded  series.  Pronotal  and  elytral  color  patterns 
vary  stepwise,  seemingly  influenced  by  the  genetic  makeup  of  the  insect. 

Chaul iognathini  are  effectively  warningly  colored  if  numbers  are 
sufficiently  great  to  "educate"  potential  predators.  Chau  1 i ognathi ni  of 
the  first  three  faunal  provinces  are  aposemati cal ly  colored,  but 
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commencing  with  the  transition  zone  and  continuing  into  the  rain-forest 
region,  secondary  but  apparently  important  selective  forces  encourage 
mimicry  in  some  species.  The  apparent  models  are  Lycidae,  but 
Chaul iognathini  may  also  be  members  of  mimetic  species  complexes  and 
are  known  to  resemble  Lampyridae,  as  well  as  Lycidae  beetles.  A few 
species  may  have  typical  males  and  lampyriform  or  lyciform  females. 

Members  of  the  Chaul iognathi ni  genus  Dai phron,  mimics  of  Lycidae,  are 
especially  confusing.  The  external  morphology  of  the  genus  Dai phron  is 
quite  different  from  that  of  the  genus  Chau  1 i ognathus , yet  aedeagi  may 
be  of  the  same  type  as  distantly  related  species  groups  of  Chau  1 i ognathus . 

A phylogeny  of  the  Chaul iognathi ni  using  the  aedeagus  as  a 
diagnostic  character  illustrates  relationships  bfetween  the  broad  groups 
of  the  tribe.  The  hypothetical  ancestor  is  believed  to  have  been  a rain- 
forest inhabitant,  characterized  by  the  basal  piece  of  the  aedeagus 
widely  separated  dorsal ly,  a straight,  tubular  penis  without  an  accessory 
flap  covering  the  genital  orifice,  and  long  more  or  less  bilaterally 
symmetrical  parameres.  Three  species  groups  of  Chau  1 i ognathi ni  are 
derived  from  the  ancestral  type  and  are  designated  the  heros-margi natus 
species  group,  the  nig roci net us -tog at us  group  and  the  evani dus-sti cti cus 
group. 

The  aedeagus  of  the  heros-margi natus  group,  principally  rain- 
forest species,  is  similar  to  that  of  the  hypothetical  ancestor.  The 
basal  piece  is  separated  dorsal ly  in  all  species.  The  heros  species 
complex  apparently  includes  the  oldest  Chau  1 i ognathi ni  species  type. 
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Equal-sized  parameres  are  retained,  and  the  penis  has  a very  short  flap. 
One  species,  champi oni , comes  very  close  to  the  hypothetical  ancestral 
type,  but  it  is  questionable  whether  this  form  is  truly  an  ancestral 
type  or  is  secondarily  derived  from  an  antecedent  of  the  margi natus 
species  complex.  The  margi natus  species  complex  is  more  divergent;  the 
left  paramere  is  reduced  in  size,  the  penis  is  bent,  heavier,  and  has  a 
wel 1 -devel oped  flap.  The  heros -margi natus  group  is  primarily  found  in 
the  rain-forest  region.  C_.  marg  i natus  is  one  notable  exception  that  is 
widespread  in  eastern  United  States  and  in  warmer  parts  of  western  United 
States  and  northern  Mexico. 

The  largest  Chaul i ognathi ni  species  group,  ni groci nctus-togatus , 
is  wel 1 -represented  in  the  Mexican-Central  American  transition  zone.  A 
substantial  fauna  is  also  found  in  the  hot  and  cool  desert  regions  of  the 
Great  Basi n-Colorado  PI ateau-Mexi can  Plateau  highlands.  All  members  of 
the  group  have  the  basal  piece  of  the  aedeagus  closely  apposed  dorsal ly, 
a brace-like  structure  located  dorsal ly  near  the  base  of  the  penis,  and 
the  left  paramere  reduced  in  size.  Association  of  Chaul i ognathi ni  with 
host  plants  of  the  family  Compositae  is  most  clearly  seen  in  desert  areas. 
The  ni groci nctus  species  complex  appears  to  be  the  older  group.  The 
right  paramere  is  foreshortened  in  one  branch  and  rather  long  and  slender 
in  the  other.  The  togatus  species  complex  seems  to  have  been  fairly 
recently  evolved  as  the  character  of  its  present-day  desert  habitat 
changed  from  the  rain-forest  habitat  of  the  Miocene  and  Pliocene.  Members 
of  the  togatus  species  complex  have  in  common  short,  wide  right  parameres 
and  sharply  bent  penises  that  are  often  produced  apically,  forming  a lip 


of  variable  extent.  The  aedeagus  of  C.  pennsv 1 vani cus . a common  species 


of  eastern  United  States,  superficially  resembles  species  of  the  togatus 
complex,  but  apparently  has  been  derived  in  isolation  from  ni groci nctus- 
type  ancestors.  C_.  tri  parti  tus  and  D_.  lyci  forme  have  almost  completely 
apposed  basal  pieces  forming  a tube  around  the  penis.  They  do  not 
appear  to  be  derived  from  other  types  but  may,  instead,  represent  a 
separate  line  of  evolution. 

The  evani dus-sticticus  species  group  is  characterized  by  an  inter- 
mediately apposed  basal  piece.  A brace-like  structure  on  the  dorsal  side 
of  the  penis  appears  not  to  be  homologous  with  a similar  brace  found  in 
the  ni groci nctus -togatus  group. 

The  origin  of  the  Chau  1 i ognathi ni  is  discussed  in  terms  of 
Continental  Drift,  Distribution  is  most  easily  explained  if  the  tribe 
originated  on  the  Gondwana  Continent.  Cretaceous  and  Eocene  union  of 
the  Neotropical  and  Nearctic  Regions  appears  to  have  established  the 
North  and  Central  American  Chaul iognathi ni  fauna.  Tertiary  isolation 
and  changing  environment  encouraged  evolution  of  the  present  groups. 
Pliocene-Pleistocene  reconnection  of  North  and  South  America  has 
apparently  produced  relatively  little  species  exchange.  Ecological 
barriers  and  highways  facilitating  and  hindering  Chaul iognathi ni 
distribution  are  also  discussed  in  this  paper. 
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